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This mark tells you a product is made of modern, dependable Steel. 


How cold is up? We know that outer space can never be colder than minus 459.72° Fahrenheit—that’s absolute zero, A 
point at which all molecular motion ceases. We don’t know what coldness like this will do to materials, but we're finding a 
Scientists are using a heat exchanger to produce temperatures as low as minus 443° Fahrenheit. They test materials in thi) 
extreme cold and see how they perform. Out of such testing have already come special grades of USS steels that retain muchd 
their strength and toughness at —50° or below; steels like USS “T-1” Constructional Alloy Steel, TRI-TEN High Strength Steet 
and our new 9% Nickel Steel for Cryogenics applications. And the heat exchanger to produce the —443° Fahrenheit i 
Stainless Steel! No other material could do the job as well. Look around. You'll see steel in a lot of places — gettin 
ready for the future. MM For information about the many career opportunities, including financial analysis or sale} 
write U. S. Steel Personnel Division, Room 6085, 525 William Penn 


Place, Pittsburgh 30, Pa. U. S. Steel is an Equal Opportunity Employer. United States Ste “| 
Da 


USS, "“T-1” and TRI-TEN are registered trademarks. 
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Things we know about tomorrow 


FRESH WATER FROM THE SEA 


“If we can develop low-cost 
means of bringing water to thirsty 
lands and people of the world, 
we shall bring a boon to mankind 
that is even more meaningful 
than the conquest of outer 
space... —U.S. Senate Report. 

In the desert sheikdom of Ku- 
wait, a Westinghouse plant is 
now extracting nearly 17 million 
gallons of fresh water every week 
from the extra-salty Persian Gulf. 
In San Diego, another Westing- 
house plant will soon be produc- 
ing drinking water from Pacific 
Ocean water—seven million gal- 
lons a week. 


Westinghouse scientists foresee 
“water factories” like these going 
up in seacoast cities all over the 
world. For peoples who never 
had enough water, a new kind of 
abundant life will be created. 

This is just one of the exciting 
things going on at Westinghouse. 
To learn more about a career with 
Westinghouse, an equal-oppor- 
tunity company, see the Westing- 
house representative when he 
visits your campus or write: L. H. 
Noggle, Westinghouse Educa- 
tional Department, Ardmore at 
Brinton Road, Pittsburgh 21, Pa. 
You can be sure . . . if it’s 


Westinghouse 


Build with the carefree beauty of stainless steel 


Handsome appliances and gleaming counter tops that stay 
bright and are so easy to wipe clean...even the kitchen sink be- 
comes a thing of beauty when it is made of shining stainless steel 
—the useful metal that was developed after years of research. 


Whether you’re building or remodeling, stainless steel gives 
a lifetime of value . . . saves many dollars in upkeep. You can 
now have gutters and downspouts that are almost indestructible 
because they won’t rust or rot. And the strength of stainless 
makes possible door and window screening so fine you hardly 
know it’s there. 


The secret of stainless steel lies in chromium—one of many 
indispensable alloying metals developed by Union Carbide. They 
are typical of the hundreds of basic materials created through 
research by the people of Union Carbide in metals, as well as 
carbons, chemicals, gases, plastics and nuclear energy. 


See the “Atomic Energy in Action” Exhibit at the new Union Carbide Building in New York 


FREE: Find out how stainless steel 
enhances the value of your home. 
Write for “Carefree Living with 
Stainless Steel’? Booklet T-60. 
Union Carbide Corporation, 
270 Park Avenue, New York 17, 
N.Y. In Canada, Union Carbide 
Canada Limited, Toronto. 
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The cover is our able artist's thoughts on outer space. We 
see a string of balloon communication satellites circling old 


mother earth. 
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Did You Know That Malleable Castings Can Be 
Stamped, Rolled, Punched, Spun? 


Many people are unaware that castings can be costs or even lead to new designs. These examples 
finished by any method except cutting or grinding. __ illustrate the versatility you get only with ferritic 
But the ductility of Malleable iron castings permits and pearlitic Malleable castings. For a fuller 
use of a wide variety of high-speed forming tech- understanding of how Malleable can help you, 
niques that can eliminate operations, cut finished call any producer that displays this symbol — 


MEMBER 


Free Folder describing these techniques is available 
for your use. Just ask any member of the Malleable 
Castings Council for Data Unit No. 116, or write to MALLEABLE 
Malleable Castings Council, Union Commerce Building, 
Cleveland 14, Ohio. 


Hot Form [t-— Hot coining this Malleable trans- 
mission part reduces finished cost... eliminates 
three cutting operations required by the previ- 
ously used steel part. 


Spin it _- Malleable’s ductility permits the sleeve 
he metal and end disc in this ball joint to be held in place 
ound holes and a squi by spinning the Malleable housing into a strong 

Ita eously in thi permanent flange. 
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| Automation through communications 


works wonders in moving 
mountains of paper work 


‘Today, completely new concepts in communications are 
helping business and industry to achieve undreamed-of 
efficiency. Vast volumes of day-to-day correspondence 
and data can be sent over high-speed electronic systems 
linking far-flung centers into tightly synchronized 
operations. 

As a leading specialist in microwave and carrier systems, 
Lenkurt Electric is working wonders today in closing 
the “communications gap” with these modern vehicles 
of mass data transportation. 

For instance, a single system can carry all communica- 
tions simultaneously—telephone, teletype, video, busi- 


Subsidiary of 
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GENERAL TELEPHONE 


ness data—even supervisory and control instructions. 
And they are received at distant points the moment 
they are sent. 
Lenkurt Electric is working in close alliance with the 
telephone industry, railroads, pipeline companies and 
electric utilities to reduce operating costs and step up 
efhciency with microwave and carrier communications. 
Lenkurt Electric Co., Inc., San Carlos, California. 

e e e 
Engineering Graduates with inquiring minds and a 
sense for the future will find interesting opportunities 
for achievement at Lenkurt Electric. 


Specialists in VIDEO, VOICE and DATA TRANSMISSION 


LENKURT ELECTRIC 


& ELECTRONICS ‘eas) 


NOSTRAE VIRES IN DIVERSITATE POSITAE SUNT 


Freely translated—“Variety is our forte”. And for over 
25,000 Phillips employees this variety adds extra spice 
to the job of earning a living and building a career. 
Hardly a day goes by without new and significant 
events—important research discoveries in the labs, new 
oil and gas fields, new plants, additional marketing 
areas... and, of course, personal promotions to meet 
the demands of company growth. 

Because of its diversification, Phillips is, financially 
speaking, often compared to a mutual investment fund. 
It is strongly engaged in three basic industries—oil, 
natural gas, and chemicals. Products and services from 
these industries are used by nearly every other industry 
as well as by the consuming public. This broad partici- 
pation gives Phillips unusual stability. 

Phillips leads the petroleum industry as a (1) pro- 


ducer of natural gas liquids, most versatile of hydrocar- 
bons, (2) seller of natural gas, (3) producer-marketer 
of liquefied petroleum gas, (4) manufacturer of nitro- 
gen fertilizers, (5) supplier of raw materials to the rub- 
ber industry, and (6) in atomic energy activities. 
Phillips is also a major supplier of plastics and raw and 
intermediate materials for plastics, of carbon black, 
synthetic fiber ingredients, and many specialty chem- 
icals. The company is among the leading oil companies 
in research, patents, and chemicals production. 

Growth, stability, and diversification are significant 
aspects of Phillips Petroleum Company. 


PHILLIPS PETROLEUM COMPANY 
Phillips Chemical Company, A Subsidiary 


Bartlesville, Oklahoma 
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Raytheon offers 
Graduate study 
opportunities 


ae 


at Harvard 
==> and MLLT. 


As the major horizons in electronics 
are explored and extended, Ray- 
theon offers an increasing number 
of challenging projects for scientists 
and engineers. In order to accom- 
modate this heavy investment in 
research and development, Ray- 
theon is committed as never before 
to comprehensive programs for 
; developing its technical staff. The 
: new Advanced Study Program is 

Ra theon ff one of these. 
y 0 ers This program is available to a 
‘ = selected group of outstanding scien- 
cu rrent openings in: tists and engineers. It enables pres- 
ent and prospective Raytheon staff 
members, who are accepted for 
RADAR graduate study at Harvard and 
INFRARED — M.LT., to pursue at Raytheon’s 
expense part-time study toward a 
MISSILE SYSTEMS master’s and/or doctor’s degree in 


COMMUNICATIONS & DATA PROCESSING electrical engineering, physics or 
MICROWAVE ELECTRONICS applied mathematics. You too may 


be able to qualify for the Advanced 
SOLID STATE - Study Program. 
SONAR For detailed information, visit your 
ELECTRON TUBE TECHNOLOGY placement director, obtain the bro- 


chure, “Raytheon’s Advanced Study 
Program,” and arrange an on- 
campus interview. Or you may 
write directly to Mr. G. C. Clifford, 
Coordinator of College Relations, 
Raytheon Company, Gore Bldg., 
Watertown, Massachusetts. 


An Equal Opportunity Employer 
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Engineers and Politics 


It seems in the highly idealistic atmosphere often surrounding a univer- 
sity, firm thoughts and actions should result. The supposed intellectual leaders, 
both in the student body and faculty should be a bulwark representing a solid 
block supporting American ideals. This unfortunately is not the case. Look about 
the campus. See who speaks for the students in subjects as serious as poli- 
tics. It is often some seedy-looking, sneaker clad, predictably unkempt per- 
sonage defiling any firm stand against spreading communism, accusing the 
U. S. of forcing the reds into their filthy contamination of the world’s atmosphere, 
defending that bearded idiot 90 miles off Key West, laughing at the current 
interest in civil defense against possible (very possible) red aggression. Where 
is their opposition? Who will confront these “Americans” who have read Marx 
but never have looked at what Jefferson, Adams, Lincoln or wise old Ben had to 
say. Certainly someone out there still believes in the ideals which have made 
America so strong, yet so naive; fierce when necessary, but too often good- 


natured; independent, yet so sensitive to world opinion. 


Can we afford to have to have forty years of Russian deceit, forty years 
of Communist duplicity, forty years of lies, and back-stabbing defended? Can we 
let this go unchallenged? Can we watch Communist imperialists change history 
from day to day and not become angered? Can we compromise ideals which 
place the individual above the state, which recognize a basic human dignity, 
which guarantee inalienable rights of life, liberty and the pursuit of happiness? 
Do you think this is becoming maudlin? Are you asking yourself what this has 


to do with engineering? Or, why even bring it up? 


You, an engineer, mathematician, or scientist, may be the key to America’s 
continued greatness. Obviously the technically orientated person will help to 
defend his country. It is natural to him. He is part of a driving, dynamic economy 
and expanding technology. But what else is he? He is an objective thinker. He 
can’t be fooled by promises of Utopian bliss. He is not satisfied with just feeding 
his stomach. Here is a man who is capable of the solution of many trying prob- 
lems. Put this to use. It is time for engineers and scientists to take a more active 
part in politics on all levels. Read the works of our forefathers. Then read Marx 
and Lenin and Mao Tse-tung and see what these despots have proposed for us. 


Get angry. Let’s hear your voice. 


—S. H. Altman 


Satellite 


Several thousand years ago a man 


of superior intelligence for the “‘cave 
man” era was sitting in his favorite cave 
trying to pass the time. In the process 
of “thinking” he pounded on a hollow 
log, as thousands of other men of his 


time had done. Suddenly he realized 
that this sound could be a signal, and 
sound communication was born. 

In a similar situation we find another 
caveman looking at a fire of another 
cave some distance away. But to him 
it was not only a fire—it also repre- 
sented a signal. This brought about 
communication via line of sight. 

As ages passed, the science of commu- 
nication advanced very slowly, and as 
far as the distance of communication 
was concerned, man was still limited to 
the line of sight or the range of sound. 

Then the 19th century came. and 
with it distance diminished. In 1844 the 
telegraph was invented. followed by the 
telephone in 1876 and radio in 1900. 
Radio finally set the stage for world- 
wide communications. By 1915 the Bell 
Telephone System had a_ continental 
hook up from Hawai to Paris and 
Washington. In 1927 commercial trans- 
atlantic radio telephone service was of- 
calls 


fered by Bell and 11,000 were 
made during the first year of the 
service. 


Radio communications, since they are 
so much affected by electrical and iono- 
spheric storms, were undependable. This 
brought about the idea of a cable, that 
was to lie on the bottom of the ocean, 
to give more dependability. Since the 
distance to be covered was so enormous, 
the losses that would occur in the line 
would make such length impossible. 
Small repeaters would have to be spaced 
equidistantly that would amplify the 
signals sufficiently so that the messages 


could be distinguishable from random 
noise. These repeaters would have to 


have a life of approximately 20 years or 
more in order for the project to be 
economical. 

By 1956 these repeaters had been de- 


Communication 


By Wally Borowsky, EE ‘62 


Fig. 1. 


veloped and a cable linking America to 
Great Britain was built. In 1957, due 
to the improved quality of the commu- 
nication and the increase is additional 
circuits, the transcontinental traffic of 
telephone calls increased to a quarter of 
a million. Soon the cables linking the 
U.S. with Alaska, Hawaii, Puerto Rico 
and continental Europe were completed. 
In 1960 the total of overseas calls 
reached four million. 

Modern high speed computers and 
other business machines are now doing 
more and more “‘talking’”’ to each other; 
some even transcontinentally. The in- 
crease in this type of traffic, plus inter- 
continental T.V. will crowd out most 
of the present supply of circuits and 
frequencies that are available. Many of 
the modern systems require a wide band- 
width in order to transmit all of the 
complex information necessary for satis- 


Echo satellite, 100 feet in diameter, is made of plastic film abo 
half as thick as the cellophane on a cigaretie package. Coated with alum 
num to provide high reflectivity, the sciellite is inflated in space to provid 
an orbiting radio reflector. 


factory results. A mere addition 
cable will not fulfill all of these 
quirements—communications must pu 
to space! 

On August 12 of 1960, a new syst 
of communications was born—the Ed 
I satellite. Satellite microwave syste 
can provide the additional 
communications service that is need] 
They can provide the necessary cirey 
for the transmission of high speed d_ 
and television signals. 

An Echo satellite is a tower in 
sky. If an actual tower were to 
built in the middle of the 
ocean to relay messages from Amer 
across to Europe it would have to 


overs 


Atlan 


475 miles high. The necessity for sth} 


a high tower stems from the fact t: 
microwaves, being of such high 4 
quency, do not follow the curvature 
the earth, but travel in a straight li 
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yJhe satellite therefore provides this spe- 
i tower. 

| Up to now, only passive satellites 
jve been orbited, but plans for the fu- 
> signal it receives and transmits it 
ain, while a passive one merely re- 
cts the An advantage can 
arly be seen if the active system is 
jd since very powerful transmitters 
jd extremely costly and sensitive re- 
ving gear must now be used. The 
jive satellite also offers more circuits. 
; The proposed system of satellites for 
jnmunication has two alternatives. 
ie first is to have high altitude satel- 
Ps that are synchronous. This means 
t the satellite would remain in a 
qed position relative to the earth at an 
mitude of 22,000 miles. This requires 
Mact launching and timing. The other 
fernative is to use an altitude of 7,000 
Hes, placing about 25-30 satellites be- 
Hiren the inner and outer Van Allen 
Wpiation belt. No drift in the lower 
tudes can be allowed, but their posi- 
ua with respect to the earth is not 
Mical at all. 

WI he satellite itself, at least Echo I, 
constructed of an envelope of film 
of one thousandth of an inch thick 
which aluminum had been vaporized. 


signal. 


o II satellite, scheduled for launch- 
in 1962, will have a different type 
Wconstruction. This type will be more 
Hid than the one of Echo I. It will be 
to be placed into a canister 41 
hes wide, and will expand to a dia- 
Mer of 135 feet, 35 feet more than 
ho I. 

4Lhe chief differences between Echo I 
jl II will be their size and the con- 


l be a sphere of laminated aluminum 

one on each side of the plastic my- 
film. The total thickness is approxi- 
tely 34 of a 1000th of an inch thick. 
- William J. O'Sullivan, a scientist 
‘Langley Research center, Hampton, 
, obtained patent No. 2,996,212 for 
#/idea of a more rigid sphere. He be- 


) 


‘least 10 years. This is probably long- 
than the proposed polar orbit will 


i] scientists, with a justifiable sense 
accomplishment, can point the way 


possibilities can be shown by the 
¢cure that was transmitted coast to 
ilst vio Echo I (see figure 2). This 
a} proven that an aluminized sphere 
‘mylar, or the more rigid wafer type 
hho II proposal, can be used effectively 
microwave communication circuits. 
Che overall arrangement for Project 


DVEMBER, 1961 


Fig. 2. Picture bounced off Echo: Members of the Federal Communications 
Commission are shown here with T. Keith Glennan, Administrator of the 
National Aeronautics and Space Administration, in photo transmitted via 
NASA’S Echo | satellite. Picture was taken at Bell Telephone Laboratories. 
The photo was transmitted by land-line to the U. S. Naval Research Labora- 
tory at Stump Neck, Md., and then bounced off the Echo satellite back to 
Holmdel. Horn antenna shown in the background was used to receive the 


picture. 


Echo communications consists of radio 
transmitting and receiving equipment 
and satellite tracking equipment located 
at Bell Laboratories in Holmdel, New 
Jersey, and at the Jet Propulsion Lab- 
oratory (JPL) in Goldstone, Califor- 
nia. Also participating in many of Proj- 
ect Echo’s tests have been the Naval 
Research Laboratory (NRL), with a 
station in Stump Neck, Maryland, the 
General Electric Research Laboratories 
in Schnectady, N. Y. and a number of 
organizations overseas. 

The Echo satellite is inflated in an 
ingenious manner. A powder is placed 
inside the envelope of the balloon. The 
heat from the sun causes the powder to 
expel gases, which in turn, inflate the 
balloon. Echo I was placed into orbit 
by a Thor-Delta missile. The orbit was 
an almost circular one, 1,000 miles 
above the earth with an inclination of 
about 47 degrees to the equator. This 
particular orbit provided the laboratory 
site with mutual visibility of approxi- 
mately 15 minutes and with JLP, ap- 
proximately 25 minutes. The slant 
range between Holmdel and the balloon 
varied between 3,000 and 1,000 miles. 

A 60 foot paraboloid antenna at Bell 
Laboratories and an 85 foot paraboloid 
at JPL provided an east-west channel, 
via satellite, on a frequency of 960.05 
me. Another 85 foot dish antenna at 
JPL provided an west-east channel on 
2390 mc to a specially constructed horn 
reflector at Holmdel. At Holmdel, a 
10 KW transmitter provides an output 
for two signals. The communications 
signal is centered at 960.05 me, while 
the tracking frequency of 961.05 is used 
by the tracking’ radar. Normally the 
communication signal is 7.5 kw and the 


tracking signal is at 2.5 kw. 

The 60 foot parabolic antennal at 
Bell Laboratories can be positioned ac- 
curately to + 0.05 degrees mph wind 
at angular rates more than adequate for 
satellite tracking. The special horn re- 
flector antenna at Bell Laboratories is 
used for 2390 me. signals because of its 
demonstrated low noise properties. The 
receiving system for the low reflector 
contains two maser amplifiers, one for 
each component of polarization of the 
incoming signal. Both of these are im- 
mersed in liquid Helium in the field of 
a single magnet. Should one or both of 
the maser amplifiers fail, dual 2390 me. 
parametric amplifiers can be switched 
into the system in a matter of minutes. 
In the control room of the antenna, sev- 
eral other receivers and recording equip- 
ment is located, including FM feedback 
demodulators, a four channel recorder, 
a frequency monitor and audio record- 
ing and distribution equipment. 

A number of different methods are 
used for the tracking of the satellite. 
Primarily, the entire tracking system Is 
slaved to a teletypewriter tape contain- 
ing predicted values of the angles at 
which to “look” for the satellite. The 
tape was punched from the calculations 
based on the observation of the orbits 
made at Goddard Space Flight Center, 
Greenbelt, Maryland and from the ob- 
servations obtained from the Muini- 
Track network, a series of radio receiv- 
ing stations, distributed around the 
globe. 

Any diviations were corrected for by 
the information obtained from optics, 
radar, or the radio signal. A Digital-to- 
Analog Converter, DAC, which con- 

(Continued on Page 41) 


Computer Memory 


by 


Richard E. Sims 


When a person sits down to do his 
homework problems, he often enlists the 
aid of paper and pencil to write out the 
problem and to solve it. The figures 9n 
the paper allow him to break down a 
long, complicated problem into its basic 
parts. He can then proceed to solve each 
of the basic parts with relatively simple 
operations. Each of the answers to the 
basic parts are then combined into the 
main problem, and (if he is fortunate) 
he gets a final answer. Actually the pa- 
per and figures serve as a short-term 
memory and help keep things orderly in 
his mind. A computer operates in much 
the same fashion, but some very interest- 
ing devices have been developed which 
take the place of the paper and pencil. 
Let’s take a brief look at a few of the 
devices a computer uses to make up its 
“electronic scratch pad’ and memory 
system. 

In order to study memory a definition 
of what memory is, and what it stores. 
To “remember” is to keep a record of 
something. But exactly what is recorded 
poses a problem. When dealing with 
“numbers,” the symbols zero to nine 
which comprise our number system are 
immediately thought of. The reason ten 
symbols were originally chosen was to 
correspond to the number of fingers 
(count them). But a binary computer 
has only two fingers: “on” and “off.” 
So obviously a computer’s number code 
must be a two number affair which will 
be referred to as zero and one. Instead 
of having to worry about ten symbols, 
the computer has only two to cope with. 
To make the computer think in human 
terms, a code, based on powers of two, is 
established. This code can express any 
ten numbers by combinations of zeros 
and ones which are really ons and offs 
to the computer. This makes things 
rather simple, because all the computer 
has to do is to store two conditions in 


10 


GAP 


i} 


SMALL AMOUNT 
Mee 9.0 OF NEON GAS 


Fig. 1. Neon bulb Memory matrix: A pulse sent through wires 2 and c willl 
light only the bulb at the 2c junction. Each possible combination of wiral 
pairs will light only one bulb. 
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Js memory. 
The different types of memories used 
fy a computer can be classified roughly 


ito three main categories: mechanical, 
jectrical, and magnetic. 
The simplest type of mechanical 


jremory is a relay which can be locked 
ito the on or off positions. The dis- 
Givantage of relays are that they are 
ow, and they require a large amount 
i current to operate them. Some of the 
airliest electrical types of computers 
sed relays. They were slow, noisy, and 
yquired a great deal of space. 
A smaller, lighter, and more reliable 
pe of mechanical memory is in the 
a of punched cards and tape. Paper 
rds about 344”’x7'4”’ or paper tape on 
els can hold a Bee deal of ns. 


Borate ona. on 


mechanical systems is their inherent 
wness. The next obvious choice might 
len be electricity which can operate at 
ye speed of light. 

One of the simplest types of electri- 
Ail memory is the electronic equivalent 
Ap a relay which is the neon bulb. A 
Yon bulb is a simple little device which 
gconstructed like a flashlight bulb with- 
Bt any filament, and a small amount 
\# neon gas is placed in the bulb. When 
ye voltage drop across the terminals 
ceeds a certain critical value, the gas 
jiizes and conducts electricity. Once 
fe bulb has been “fired,” it will keep 
jnducting even if we drop the voltage 
i the terminals slightly. To make a 
fmory unit, the bulbs are placed in a 
matrix of wires which have a bulb 
ich junction (fig. 1). The voltage ap- 
Jed to the vertical and_ horizontal 
}res is not quite enough to fire the 
ibs, but is enough to keep them lit 
ice they are fired. To store informa- 
Bn a pulse of voltage is sent along the 
tsired horizontal and vertical pair of 
‘res which fires only the bulb at the 
iction of those particular wires. After 
> pulse goes away, the bulb remains 
because of the steady voltage on the 
res. This bulb can be checked at a 
ler date to see if it is on or off (one 
fj Zero) by seeing if the corresponding 
@r of wires is drawing current or not. 
Hie major advantage here is that the 
Hlb can be “erased” at will by sending 
dyulse of opposite polarity through the 
‘responding pair of wires which will 
fectively lower the voltage on the 
\[b. The gas in the bulb will then re- 
ln to its non- -conducting state. The 
}ed of this system is limited by how 
t the bulb extinguishes. This is usu- 
ity about one fundred- thousanth of a 
jond. 
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Fig. 2a. To magnetize a core, current is passed through the appropriate pair 
of wires. If the lines of flux produced by the currents in the wires are in the 
same direction, the flux will be strong enough to magnetize the core in that 


direction. 


A more sophisticated and faster type 
of memory device is called the  stor- 
age tube. It looks very much like a 
television tube, except that it has mil- 
lions of tiny capacitators deposited on 
the face of what would be the television 
screen. A beam from one of the tube’s 
two electron guns scans back and forth, 
top to bottom in a regular pattern across 
the screen of capacitors. This beam 
comes from the “write” electron gun 
and places a charge or no charge (one 


or zero) on each capacitor. A second 
electron gun in the tube, called the 
“read” gun, can then be directed to go 


a particular row and column and see 
if the “bit” stored there is a one or a 
zero. This system is very fast, but it 
has the disadvantage that the charge on 
each tiny capacitor has to be periodical- 
ly renewed by the “write” gun or else 
the charge will leak away. If the beam 
is ever interrupted by a power failure, 
the information on the tube is lost. 

A newer version of this tube uses a 
regular phosphor surface and bores tiny 
holes in the phosphor with the beam 
from the electron gun. These holes can 
be read out to the computer or filled in 
(erased) at will. 

Still another electronic type of mem- 
ory is the “flip-flop.” This is a device 
which has two states which may be used 
as one and zero to the computer. The 
flip-flop usually has two principle parts 
which are two transistors, tubes, tunnel 
diodes, or similar devices. The circuit 
is arranged so that when one part of the 
flip- len is on the other part is off, but 
both are never on, nor both off. When 
the flip-flop is used in a circuit the first 


pulse sets the device so that one side is 
conducting and the other not conduct- 
ing. The flip-flop is now in the “one” 
condition. The next pulse that comes 
along will reverse the device so the con- 
ducting side cuts off and the previously 
non-conducting side conducts. This is 
the “zero” state. Because they are usual- 
ly relatively complex, flip-flops are used 
only where short term memories are 
needed to hold a number for a short 
period of time while the computer works 
on some other part of the problem. 
Magnetic memories are playing an in- 
creasingly larger role in computers. The 
development of ferrite materials has led 
to the ferrite-core memory system. Tiny 
donut-shaped ferrites are placed in a 
matrix similar to the neon-bulb matrix 
except a donut is placed at each wire 
crossing (fig. 2). The ferrite material 
can be magnetized clockwise or counter- 
clockwise depending on the direction of 
the flow of current through the ap- 
propriate pair of wires. To “read’’ the 
core. a pulse of known direction is sent 
through the wire. If the magnetic field 
produced by the current in the wire is 
in the same direction as the magnetiza- 
tion of the core, no change takes place, 
and the core is said to be zero. If the di- 
rection is opposite, the core flips over to 
the direction of magnetization of the 
wire. When this happens the tiny mag- 
nets which make up the ferrite quickly 
change direction. The second wire 
which is lying in the changing lines of 
flux of the core acts as a miniature gen- 
erator which produces an output pulse 
that can be used for a “one.” Recently, 
Bell Telephone Laboratories have found 
that they can get almost the same effect 
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A producing a pulse. 


without the cores and using just wires! 
The trick is to use high nickel alloy for 
one of the wires so that it can be mag- 
netized under certain conditions. The 
wires have some tortion on them. Ap- 
propriately it is called the 
memory system. 


“twistor”’ 
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DIRECTION OF MAGNETIZATION 
PRODUCED BY CURRENT IN WIRE 


Fig. 2b. Ferrite core memory matrix: To “read the cores in column 2 
affect the cores at 2c or 2b because the direction of magnetization of 


Probably the most popular type of 
memory is the magnetic tape system. 
This system is simply an overgrown tape 
recorder with a high capacity and cap- 
able of operating at high speeds. “The 
magnetic coating on the tape can be 
magnetized in either one direction or 
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FERRITE CORES 


the other. Each condition can then 
used as a one or zero. Magnetic tape j 
easily handled, stored, and permaneny 
unless deliberately erased. Tape is ust 
ally used as the input medium to a con 
puter to feed in the initial problem an 

(Continued on Page 41) 
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I chose a career, 


not a job! 


“T found a satisfying job right from the beginning 
—and more important, American Oil is diversi- 
fied enough to offer varied opportunities for the 
future.” 

Peter Vossos earned his Master of Science 
degree at Iowa State, 58. As a physical chemist, 
Pete’s immediate project is studying funda- 
mental properties of asphalts with the objective 
of improving their performance in roofing and 
industrial applications. About his 2% years at 
American Oil, Pete adds, ‘‘This is a company 
that’s big enough and dynamic enough to be 
doing important work, but not so mammoth 
that you get lost in the crowd.” 

Many ambitious and talented young scientists 
and engineers like Peter Vossos have found 
challenging careers at American Oil. Their choice 
could have special meaning to you. American Oil 
offers a wide range of research opportunities for 
graduate chemists, chemical engineers, mechani- 
cal engineers, physicists, mathematicians and 
metallurgists. 

If you are interested in a career with the 
Research and Development Department of 
American Oil Company, write to: D. G. Schroeter, 
American Oil Company, P. O. Box 431, Whiting, 
Indiana. 


IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN 
SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 


New and unusual polymers and plastics @ Organic ions under electron 
impact @ Radiation-induced reactions @ Physiochemical nature of 
catalysts @ Fuel cells @ Novel separations by gas chromatography @ 
Application of computers to complex technical problems @ Synthesis 
and potential applications for aromatic acids @ Combustion phenomena 
® Solid propellants for use with missiles @ Design and economics: 
New uses for present products, new products, new processes @ Cor- 
rosion mechanisms @ Development of new types of surface coatings. 


NATIONAL MARKETING AFFILIATE OF STANDARD OIL COMPANY (INDIANA) 
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SPACE 
MEDICINE 


“The purely technical obstacles are 
not the only ones that block the road 
to the stars. There is also the problem 
of the human factor that claims ever in- 
creasing attention from the planners of 
space flight. Any human being would 
have to reckon with the drastic changes 
in environment that he must be pre- 
pared to meet in space.”’ 

So spoke Mr. Heinz Haber, a pioneer 
in space medicine, in 1954. 

Space medicine is one of our newest 
scientific fields. Only since the success- 
ful launching of Russia’s first Sputnik 
has it been recognized as a major part 
of the “man-in-space” program. Space 
medicine is defined simply as the study 
of the problems, both physical and men- 
tal, which will face man as he travels 
in space. 

Some of the basic problems of space 
medicine will be discussed in this paper. 
They are picking the ideal man, launch- 
ing, weightlessness, eating and sleeping, 
waste disposal, cosmic radiation, psychol- 
ogy, and re-entry. 

The ideal space man will be at least 
30 years old to insure mature judgment 
and emotional stability, and must have 
a maximum weight of 150 pounds. His 
heart and lungs need not be exceptional, 
for his cabin is pressurized. But a com- 
pact body and a short, sturdy neck will 
help him withstand the tremendous 
forces encountered at take-off. Most im- 
portant physically, his digestive system 
must not be upset by weightlessness. 

The first big obstacle in the oath of 
this ideal space man will be the launch- 
ing itself. Before his space ship even gets 
off the ground, he may be in trouble. If 
the ship vibrates too much on_ the 
launching pad when the power is turned 
on, his body fluids will coagulate. After 
his vehicle begins to accelerate, the force 
of gravity will make his body weight 
several times its actual weight. How- 
ever, experiments have shown that man 
can take more than the amount of G’s 


he will get at take-off. At Holleman Air 


14 


By David L. Thomas 


Force Base in New Mexico, Col. John 
Stapp made a crash stop in a rocket-sled 
at 632 m.p.h. —= faster than a -4..cal- 
bullet. While making such a stop, Col. 
ae tons and ex- 

This is about 


man 


Stapp weighed about 
perienced forces of 40 
greater ne a 
would undergo at take-off. 

The next problem he will face will be 
weightlessness. This eerie experience 
grips the spaceman three or four min- 
utes after take-off. Humans have three 
orienting mechanisms: vision, the bal- 
ancing apparatus in the inner ear, and 
the ginesthetic sense which reports ten- 
sion and pressure in the skin and mus- 
cles. All except vision fail when the 
gravity falls to zero. Major David Si- 
mons, Chief of the Air Force Medical 
Corps Space Biology Branch, says that 
a G-free man will doubtless experience 
a nerve-racking dislocation that results 
in space sickness, but he can probably 
learn to cope with it. Tests show that 
50 per cent really enjoy it. 

The pull of positive G’s can cause 
blackouts because it drives the blood 
from the head down into the body, a 
fact well known to airmen. But nega- 
tive G’s cause problems with the deli- 
cate nerve-sensory system centered in 
the canals of the inner ear and in small 
muscular pressure points located 
throughout the body that tell man 
whether he is level, falling, upside down 
or accelerating. This delicate balancing 
system is closely connected with the 
nervous system. If disturbed, it can pro- 
duce effects ranging from nausea to in- 
capacitating shock. It is impossible to 
create G-free conditions within the pull 
of Earth’s gravity, but military pilots 
have found a way to get a partial sub- 
gravity effect. By flying in a shallow, 
outside loop, they get an effect of par- 
tial gravity for periods of 15-20 seconds. 
Air Force test pilot Charles Yeager re- 
ported “‘serious disorientation in the 
13th second of weightlessness.” He got 


six times space 


the impression that he was spinnir 
around slowly in no particularly defin 
direction. After 15 seconds he becan 
so lost in space that he had to pull ou 

In 1952 a test flight of two mig 
was made in an Aerobee rocket. Befor 
the flight, biologists removed the a] 
ear sensory system of one of the mic 
left the other normal, and put each in, 
compartment in a _ rotating, smooth} 
walled drum with an irregularity th} 
afforded a possible foothold for eac| 
Cameras recorded the brief critical nj 
gravity point: the desensitized mou| 
clung to his perch, whereas the norm 
animal clawed the air, suggesting dj 
orientation. Another experiment wi} 
monkeys established the fact that tl 
weightless state itself produces no di 
turbances of circulation in terms of he 
rate or arterial and venous blood pre 
sures. This does not mean, howev« 
that the circulation might not be i 
volved secondarily due to emotional at 
automatic reactions to weightlessneif 
Generally, these experiments indicajf 
that a human who can see or toulff 
something to orient himself will be al 
to fight dow the warnings from a self 
sory system gone haywire in weightlejf 
ness. VWihote any touch or sicne refdff 
ence, such as a man inside a hee floafl 
ing space ship, indications are that 
vere disorientation can occur. Nevert 
less, indications are that man can lealff 
to get used to sense of floating or fal 
ing, and master his reactions sufficient 
to avoid an attack of incapacitatilff 
space sickness. Man must learn new 7 
flexes—a fling of an arm to twist t 
torso, instead of a pivoting turn froff 
a solid footing, for example. Furthaf 
more, a space man will get almost 
exercise without gravity to resist i | 
muscles, and this lack of exercise m4 
dull his reactions. Dr. C. M. Broo} 
of the State University of New Yo) 
says that weightlessness may put sp4 


travelers to sleep. People possess an ar 
{ 
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\vavity center in the brain which is con- 
antly being bombarded with signals 
jom muscles. This bombardment helps 
hep us awake. But during weightless- 
jss the bombardment is reduced and 
jay very well reduce the drive that 
#eps man alert. Although weightless- 
ss may tend to make man sleepy, 
hether he will be able to sleep with- 
yt the familiar sensation of 

jom below is another story. 
“Man in space must eat, just like his 
rth-bound brothers. Food and water 


support 


qr man, and Dr. Nello Pace of the 
niversity of California says a normal 
an, has a water turnover of five pounds 


e year along a high energy trajectory 
gd over three years in a minimum en- 
zy space vehicle. 

i The water must be recycled to save 
fight. It must be condensed from the 
“inside the ship and extracted from 
fine. Food cannot be recycled, and Dr. 
ice is not sure that preserved food 
111 be satisfactory for a long trip. The 
lace ship may have to carry frozen food 
ifekers. 

#Dr. Cy C.Clark of the Naval “Air 
bvelopment Center has proposed an 
@logical cycle which provides an an- 
“Jer to the problem of excess water 
ich is produced in the human body’s 
‘§rmal metabolic process. This accumu- 
ion of excess water amounts to about 
9m) c.c.’s per man per day. Dr. Clark’s 
ioretical system which turns every 
bm of human waste to the nutrition 
tile is also considered feasible by the 
Force. All of the organic processes 
weessary for the closed cycle have been 
4nthesized or kept in operation in the 
oratory. One possible cycle would use 
ess metabolic water to form carbo- 


shother cycle would use solid residue 
jm urine for food for algae or another 
_Mlogical culture performing the photo- 
anthesis function and producing oxy- 
ja for breathing. Dr. Clark presently 
visions the food product from such a 
sed cycle as being a glucose water 
ckened to about the consistency of 


at out of the final food product will 
“made by X-ray defraction. 

‘JThe weight of food required can be 
ivered considerably by using algae, a 
“}amon green plant. Five pounds of 
\ae growing in a tank of sewage will 
je off enough oxygen for one man’s 
‘ds. Purified and dried, this plant can 
made into food pills. 

JALl the food consumed by the crew 
st either be in the form of pills or 
-d contained in a plastic tube which 
‘, be inserted in the mouth and the 


food squeezed out under pressure. This 
is necessary because of the weightless- 
ness problem. In ordinary form, food 
would float around the cabin, and water 
would form small pellets which, like 
mercury, remains suspended in the cabin 
during flight. 

Another serious problem is that of 
waste disposal. Once the ship is in space, 
the crew will not be able to throw sew- 
age out into space, according to Dr. 
William T. Ingram, New York Uni- 
versity expert on sanitary engineering. 
It cannot be burned since oxygen is 
needed for breathing, and it cannot be 
stored because of the weight problem. 
Ingram sees one way out which would 
dispose of body waste and at the same 
time would increase the limited re- 
sources of a space ship. The waste could 
be pumped into compartments on the 
ship’s side closest to the sun. There 
they would evaporate into gases which 
can be pumped to the sunless side of the 
ship to freeze into chemical compo- 
nents. Some of these might be used to 
grow algae for food; others, like alco- 
hol, could be used to supplement the 
small amount of fuel needed to keep a 
rocket ship on its course. 

A space cabin built by Dr. Hubertine 
Strughold of the Air Force School of 
Aviation Medicine at Randolph Air 
Force Base, has incorporated several of 
the above ideas in its design. It is her- 
metically sealed and supplies its own 
oxygen, removes waste products by 
chemical means, and recirculates body 
moisture to cool the cabin and purifies 
it for drinking water. 

Cosmic rays encountered in space is 
another problem to the spaceman. The 
human body is adjusted to mild cosmic 
ray bombardment at the Earth’s surface, 
thanks to the atmosphere and magnetic 
fields around the Earth that screen out 
and deflect the showers of particles. To 
duplicate this protection in space, a 35” 
thick shield is needed, which is too much 
weight for a practical space cruiser. 
Even a sealed cabin is easily pierced by 
cosmic rays. However, Major David 
Simons of the Air Force reports that 
recent experiments have been reassur- 
ing. Mice, guinea pigs, and monkeys 
have been sent as high as 100,000 ft. in 
24 hours in balloons. Their exposure to 
cosmic rays did not seem to damage 
them, although some grew gray hairs. 
The cosmic ray kills body tissue cells, 
but no part of an animal’s body is seri- 
ously harmed by the loss of a few cells. 
Genetic damage is another matter. If a 
cosmic ray hits a reproductive cell, it 
can cause the birth of an imperfect in- 
dividual. 

The most puzzling problem to be en- 
countered is that of man’s mental re- 
action to space flight. The pilot’s reac- 
tion to his predicament may be inca- 
pacitating. Speeding in a tiny cabin 


through a void, he will be left by auto- 
matic devices with little to do. Under 
such appalling isolation, confinement, 
and boredom, men become irritable, de- 
pressed, unable to reason and incapable 
of performing their few but essential 
tasks. 

Another fact that will no doubt serve 
to confuse and irritate the pilot is that 
his vision will be affected so that he will 
not be able to see where he is going or 
determine where he has been. Because 
brightness as we know it depends on 
the atmosphere, the sky above 75 miles 
is black with an intensity beyond hu- 
man experience. Radiance of the sun is 
as blinding as the glare of a gigantic 
searchlight. Any object in the cabin 
which sunlight hits will be painfully 
bright, perhaps more than the eye can 
bear. It may be necessary to shut off any 
direct celestial observations and navigate 
entirely by instruments. 

Men confined in soundproof cubicles 
at McGill University and deprived of 
many incoming sensations of sound, 
sight, and touch for 48 hours experi- 
enced hallucinations. They had a 20 
minute break every six hours, but after 
30 hours they still saw “little’ men 
marching across the instrument panel 
and chinning themselves on the dials. 
Apparently, the brain needs, beyond its 
concentration upon a task, a constant 
impingement of background sensations 
such as half-heard sound, muscle stir- 
rings, and shifts of vision in order to 
resist impairment. The main problem of 
fatigue that overcomes the man in space 
is not the traditional dragged out feel- 
ing, but is more similar to the feeling 
of lack of sleep or long concentration 
on a monotonous job. This leads to bad 
judgment, longer decision time, a de- 
cline in alertness and vigilance, in- 
crease variance of reliability, and degra- 
dation of attitude and feelings. 

Still another experiment in total iso- 
lation conducted at the Wright Air De- 
velopment Center at Dayton, Ohio, in- 
dicates that it is very difficult for men 
to endure this condition for more than 
24 hours. The longest period of endur- 
ance has been 44 hours, and experi- 
ments show that there is a serious de- 
gree of psychological hazard for humans 
in this state of confinement. 

A man going out into space will have 
a variety of stimuli to help him combat 
isolation problems. These include con- 
stant communications with his base on 
Earth, tasks involved in handling the 
space vehicle, and the excitement of ex- 
ploration. The tests showed that a man 
isolated in a space cabin under a work- 
ing schedule which keeps his mind oc- 
cupied will not suffer the hallucinations 
or other problems associated with bore- 
dom and isolation. 

The last important problem is that of 


(Continued on Page 41, Col. 2) 
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Tau Beta Pi Essay... 


The War Against Communism 


Communist conquest of once free 
countries has become almost common- 
place in the period since the end of 
World War II. More recently the 
sphere of communist control has been 
extended over Cuba and throughout the 
jungle kingdom of Laos, while commu- 
nist influence is also increasing in Africa, 
South America, and other parts of South 
East Asia. 

While the have con- 
quered a good deal of territory once in 
the free world, we have failed to wrest 
any territory from them. Many of the 
reasons for the communist conquests can 
be traced to a lack of understanding of 
the goals and appeals of communism 
and to the lack of a sound foreign policy 
to deal with communism. 

The avowed aim of communism is 
world conquest, by either peaceful 
means or military conquest—whichever 
is more applicable. Every action of the 
communist world is weighed with re- 
spect to the idea of world conquest. We 
have failed to realize that we are thus 
in a deadly serious war with the com- 
munist world. The outcome of this war 
will determine the future of the free 
world. 

Our foreign policy has become ori- 
ented to merely containing the com- 
munists and reacting to whatever trou- 
ble they may stir up. We have ceased 
to be a nation that acts positively and 
have become a nation which merely re- 
acts defensively to world situations. 

No boxer would step into the ring 
and just try to block his opponent’s 
punches because he would have no hope 
of winning the fight. Yet this is exactly 


communists 


how the free world is reacting to the 
communist menace. 
We are therefore engaged in a war 


in which we limit ourselves to fighting 
defensively. A good defense can at best 
contain the communists, but it offers us 
no hope of winning the war for the sur- 
vival of the free world. 

Communism has a_ strong appeal 
among the uneducated, poverty-ridden 
masses of the world because it seems to 
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offer these people a better life. In coun- 
tries that have a high standard of living 
and a well educated populace, commu- 
nism has little appeal. “To combat com- 
munism we must therefore remove the 
poverty that makes its doctrines attrac- 
tive. 

The free world in its foreign aid pro- 
grams has too often become associated 
with the exisiting governments, a good 


many of which are corrupt and unpopu- 
lar with the general population. A good 
deal of our aid has also been in the 
form of military assistance. We have or- 
ganized and paid the wages of large and 
corrupt armies to support these govern- 
ments and to keep them pro-western. 
‘These armies have proved to be ineftec- 


tive in stopping communist advances. 


We haven’t done enough to educate an 
raise the standard of living of th 
world’s masses and thus remove the af 
peal of communism. While the westery 
world has become associated with coy 
rupt government, the communists hay 
posed as the champions of the poverty 
ridden masses. The communists hay 
then been able to topple the existin 
governments from within by dedicatee 
well organized guerrilla action. 
To combat the threat of communis# 
our whole foreign aid program shou 
be revised. Large scale military aid 
underdeveloped countries should | 
eliminated or confined to that necessa: 
to maintain domestic order. 
A large scale program should be uj 
dertaken to educate the illiterate mas 
of the world, because only through ed 
cation can these people better their w: 
of life. The money saved from a cut 
military aid could probably finance sud 
a program. Our food surplus and o 
tremendous agricultural potential shout 
be used to alleviate the food shortalf 
that exists in many countries of tH 
world. Finally we need a more expand] 
program to raise the standard of livil 
of the world’s masses with special ef 
phasis on projects that produce imme 
ate results. 
While these programs would red 
the appeal of communism, we still ne} 
an offensive punch in the war agaiil 
communism. Here we should take a Ii 
son from the communists in the use 
small groups of well-trained agitato 
Small guerrilla units should be sent in 
communist controlled lands in Asia 
organize the people against communis 
and to cintinually harass the gover 
ment. 
Strong support in the form of mor 
and arms should also be given to und) 
ground units in the communists satel 
countries of Eastern Europe, and an 
tempt should be made to cause a la 
scale revolution in these countries. Be: 
by internal difficulties, the commur 
countries would have less time and 
ergy to devote to world conquest. 
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WHO is at work on a satellite system for global telephone and TV transmission? 
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WHO provides the communications channels for America’s missile defenses? 


WHO is girdling the globe with communications for America’s first man into space? 


WHO tapped the sun for electric power by inventing the Solar Battery? 


WHO used the moon for two-way conversations across the country? 


aes 


WHO guided Tiros and Echo into accurate orbit? 


WHO made your pocket radio possible by inventing the Transistor? 


WHO maintains the world’s largest, finest industrial research facilities? 


WHO supplies the most and the best telephone service in the world? 


WHO has the UNIVERSAL communications organization ? 


THERE’S ONLY ONE ANSWER TO ALL TEN QUESTIONS 


Pioneering in outer space to improve communications on earth 
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In days of yore, men feared not only their 
mortal enemies, but the elements too. It was 
the medieval armorer's task to protect his 
chief against foemen, but weather-protection 
was a more difficult matter. Thus many a 
knight was spent in rusty armor. 


Engineers and scientists at Ford Motor 
Company, engaged in both pure and applied 
research, are coping even today with the 
problem of body protection (car bodies, that 
is). Through greater understanding of the 
chemistry of surfaces, they have developed 
new paint primers and undercoatings, new 
rustproofing methods, and special sealers 
that guard entire car bodies against nature's 
corrosive forces—all of which add armor-like 
protection to Ford-built cars. 
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From other scientific inquiries will undoubt- 
edly come new materials with protective 
properties vastly superior to those of today. 
This is another example of Ford’s leadership 
through scientific research and engineering. 


MOTOR COMPANY 
The American Road, Dearborn, Michigan 
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By H. L. Wakeland 


Throughout history man has contin- 
‘uly been confronted with business 
#ansactions and practical daily calcula- 
ons. At first an accounting system may 
‘obably have consisted of making 
raight lines in the dirt or on stones. 
ater, calculations may have consisted 
no more than taking small stones 
om one jar and placing them in an- 
her. In fact, the word calculate comes 
om the Latin root ‘‘calc’’—as used 
the Latin word calcis which meant 
me or limestone and was used in a 
‘oader sense to mean stone or stones. 
Historically, the first simple line 
umerals were made, we think, by the 
gyptians about 3400 B.C. and we do 
10w that the Babylonians _ before 
\hrist’s time conceived the idea of let- 
jng the individual number symbols as- 
ime different values according to their 
sition in the written number. The 
indus in the third century B.C. were 
sing the Arabic numeral system, simi- 
jr to our present system, and had con- 
sived the value and use of zero by 900 
).D. Simple arithmetic as we know it, 
jiat is, addition, subtraction, multiplica- 
jon and dipision, was not commonly 
sed until about 1200 A.D. and calcu- 
jis was developed and first used during 
he 17th century. 
Thus we can say that it took approx- 
faately 5,000 years from the first known 
se of numerals until the 17th century 
» provide the fundamentals for the com- 
on mathematics in use today. Having 
iese fundamentals at their disposal, men 
2gan to design and build mechanical 
iulculators in the 17th century, although 
was not until about 1900 that the 
scuracy, simplicity and cost of mechan- 
al calculators were reasonable for 
aneral business use. 
The fundamental mathematical 
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theory for the design if automatic elec- 
tronic computers (Boolean Algebra) 
was not developed, however, until the 
middle of the 19th century by a self- 
educated mathematician, George Boole 
and it wasn’t used until the early part 
of the 20th century. In 1942 the first 
automatic electronic computer was built 


and was based on some of Boole’s math- 
ematical theories. 

A comparison of these mathematical 
achievements will illustrate the increas- 
ingly rapid rate at which major theor- 
ies and developments are being achieved. 
Since 1942, and more specifically since 
World War II, a myriad of electronic 


TABLE | 


Undergraduate and Graduate Courses 


Computer Engineering, Programing or Theory 


Programing and Applications 
Mathematics 195 — 


Mathematics 295 a 


Mathematics 


9 
Mathematics 365 = 


Mathematical Theory 
Mathematics 387 — 


Mathematics 397 — 


Engineering and Design 
Mathematics 294 or — 
Electrical Engineering 294 
Mathematics 394 or 
Eleetrical Engineering 394 — 
Mathematics 391 or 
Electrical Engineering 391 — 
Mathematics 392 or 
Electrical Engineering 392 — 
Electrical Engineering 388 — 


Electrical ,Engineering 393 = 


Introduction to Automatic Digital 
Comuting 


Introduction to the Use of Digital 
Computers 


Advanced Computer Programing 


Digital Computer Methods for Statisti- 
cal Data Processing 


Introduction to Numerical Analysis 

Mathematical Theory of Data Process- 
ing 

Introduction to the Theory of Digital 
Machines 


Logical Design of Automatic Digital 
Computer Circuits 


Boolean Algebra with Applications to 
Computer Circuits, I 


Boolean Algebra with Applications to 
Computer Circuits, I] 


Electronic Analogue Computers 


Digital Computer Electronics 


1. 


computers have been built by education- 


al and industrial groups. Industrial 


manufacturers have been so successful 
in designing and marketing their ma- 
chines that literally hundreds of com- 
panies now have computer facilities for 
use in administrative, operational, de- 
velopment or research phases of their 
Within the past ten 
there has developed a great need for 
capable, trained operate, 
program, design, develop and manufac- 
ture automatic electronic computers. 
Traditionally, con- 
cerned with the design, development or 
and large 


business. years 


personnel to 


engineers are 


manufacture of machines 
numbers of engineers, specifically me- 
chanical and electrical engineers, have 
been basically responsible for the pro- 
duction of automatic electrical comput- 
ers. However, the engineers are in a 
position to profit by the productive ca- 
pacity of automatic electronic computers 
as much or more than any group. Great 
amounts of time and effort can be saved 
by engineers if routine, time-consuming 
problems can be done on computers. In 
addition, difficult problems heretofore 
practically unsolvable, due to time re- 
quirements, can now be worked and 
with greater accuracy. 

The automatic electronic computer 1s 
not the “big black box” that magically 
emits the “right answer” as popularly 
conceived by much of the public. Rather, 
it is like any other mechanical or electri- 
cal computer found on office desks to- 
day—information must be placed into 
it in an orderly manner—machine man- 
ipulations must take place—and answers 
must be called for before any magical 
answers appear. In other words, you 
must first inform the machine of the 


A listing of computers available at the University of Illinois and their use. 


Machine 


International Business Machine 650 
Ilhac I (built by the University of 
Illinois ) 
Illiac Il (under construction by the 
University of Illinois) 
International Business Machine 1401 
Control Data Corporation 1604 
Network Analyzer (built by the 
University of Illinois) 
Donner (small unit) 
Electronic Associates 16-31R (2 units) 
Packard-Bell 250 
Heathkit 
Heathkit 
Heathkit 
Heathkit 
Heathkit 
Nordsieck (built by the University of 
Illinois ) 
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facts and inform the machine as to op- 


erations it is to make before any an- 
swers are forthcoming. However, the 

4 
larger electronic computers are much 


more complex and require those persons 
with their operation to be 


more highly trained. 


Courses Offered 


associated 


Realizing that every engineer needs 
to be familiar with the operation and 
capabilities of electronic computers, the 
College of Engineering has started off- 
ering an experimental course in “‘Intro- 
duction to Automatic Digital Com- 
puters” for engineering sophomores. In 
subsequent semesters. this course could 
conceivably be a requirement for all en- 
gineering sophomores. The College of 
Engineering has taught a variety of 
courses in computer design, theory and 
programing in the past, but none of the 
previous courses had been specifically 
for sophomores. In the future, junior 
and senior engineering courses may re- 
quire the use of some computer pro- 
graming and problem solving. It is anti- 
cipated that the material presented and 
techniques used in the sophomore course 
would be exploited in both the students 
upperclass education as well as in his 
subsequent employment. 

Specifically, the course is intended to 
provide instruction in machine program- 
ing and application. But before a stu- 
dent can properly master programing 
and application a few of the things he 
must understand are the differences be- 
tween types of computers, their capabil- 
ities, problem formation, machine lan- 
guages, numerical analysis and machine 
properties. These, plus many other items, 
are to be included in the course. Com- 


Type of 


Machine Location 


Digital Digital Computer Laboratory Instruction, Research, 
Administration 
Digital Digital Computer Laboratory Instruction, Research 
. New Digital Computer Laboratory Instruction, Research, 
Digital (to be operational Dec. 1962) Administration 
Digital Statistical Service Unit, Illini Hall Research, Administratio 
Digital Site to be selected (operational by Research 
January 1962) | 
Analogue Electrical Engineering Building Instruction, Research 
Analogue Electrical Engineering Building Instruction 4| 
Analogue Electrical Engineering Building Instruction, Research | 
Digital Radio Transmission Lab Research 
Analogue Electrical Engineering Research Lab Research 
Analogue Aeronautical Lab B. Instruction | 
Analogue Mechanical Engineering Building Instruction 
Analogue Talbot Laboratory (Civil Engineering) Research | 
Analogue Talbot Laboratory (Theoretical and Instruction, Research 
Applied Mechanics ) 
Analogue Physics Laboratory Research 


puter programing is most often taught 
on a two or three week short cours 
basis, but believing that a sound undeg 
standing was needed in this area, t 
College of Engineering decided to offé 
the course as a regularly scheduled thre 
semester hour course for one full semeg 
ter. Determination of the success of th; 
experimental course will not be ma 
until the end of the fall semester, but } 
is believed, that on the average, studen 
will have a sound foundation in co 
puter programing and application. 
The College of Engineering has fa 
some time offered an excellent variett 
of computer courses in engineering da 
sign, theory, programing and applica 


related courses which have been devel 
oped over the past ten years. Othe 


g,”’ are also offera 
but are usually specialized to fit a pa) 
ticular field. 

The first automatic electronic con 
puter to be put into operation at th 
University was the Illiac I in 1952. J 
was the first computer solely owned am 
built by a University. Since that tim 
the University of Illinois has continue 
to broaden and improve all phases of in 
struction of computer related cours: 
and research and is now considered to 
one of tne leading schools in comput: 
technology. As the instructional pr 
gram has grown, so have the laboratog 
facilities which are considered to be e 
cellent and extensive. In some cases, st} 
dents work on equipment representing | 
half million dollar investment. A listir# 
of computer facilities on the Universi 
of Illinois campus and their use is giv | 
in Table II and indicates the machin} 
available to engineering students. 


in Civil Engineering,” 


i 


Type of Use 
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iac Il: This computer is being built under an atomic, energy commission 
ntract in conjunction with the office of Naval Research to replace Illiac |, 
e last digital computer built by the U. of I. 
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Undoubtedly everyone on the Univer- 
sity of Illinois Campus has observed the 
new Digital Computer Laboratory on 
Romie Street east of the Men’s Old 
Gymnasium. This building is the center 
of the largest digital computer projects 
ever undertaken by the University of 
Illinois. The computer is being built 
under an Atomic Energy Commission 
contract in conjunction with the Office 
of Naval Research. It is being called 
Illiac II since the last digital computer 
built by the University of Illinois, in 
1952, was called LIlliac I. 

There is no standardized criterion for 
evaluating the value of computers; 
therefore, a comparison with world fa- 
mous Illiac I has been adopted. 

Perhaps of prime importance is the 
relative speed of Illiac II. The nine- 
year-old Illiac I has a multiply time of 
700 uSec, a memory cycle of 18 uSec, 
and a paper tape input speed of 250 
characters per second. These speeds in 
Illiac II will be increased to a multiply 
time of 4 to 8 uSec, a memory cycle of 
1.8 uSec and a paper tape input speed 
of 1000 characters per second. ‘These 
rate increases by factors of 85-170, 10, 
4 respectively clearly indicate the prog- 
ress In input-output devices and mem- 
ories has not kept pace with progress in 
circuits for computer logic. 

These figures represent an approxi- 
mate total speed increase of 100 times 
that of Illiac I. In other words, at the 
rate of one number per second, it would 
take a person 95 centuries to count to 
300 billion—the approximate value of 
the national debt. It would take IBM 
650, a digital computer rented by the 
University of Illinois, 10 years at con- 
stant running. Similarly it would take 
Illiac I one year of continuous running. 
Yet with Illiac I] it would take only 
four days! 

This tremendous increase in speed is 
accomplished by using highly reliable 
transistor circuits (as compared to vac- 
uum tubes) plus a new organization 
which permits simultaneous use of the 
separate units. The smaller components 
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The nine-year-old Illiac | has a multiplied time of 700 uSec, a memory cycle of 18 uSec, and a paper tape input 
speed of 250 characters per second. These speeds will be increased in Illiac Il to a multiply tirne of four to eight 
uSec, a memory cycle of 1.8 uSec, and a paper tape input speed of 1,000 characters per second. 


and new organization in Illiac II will 
result in a computer which will be four 
to six times as complicated as Ilhac I, 
more flexible, and of comparable size. 

The three levels of large-scale mem- 
ory system consists of two 4,096 word 
core memories with a cycle time of 1.8 
uSec capable of running simultaneously, 
backed up by a larger 65,536 work mag- 
netic drum revolving at 3,600 RPM 
which gives a random access time of 
about 8.3 milli-sec. The third memory 
level is provided by four 100 feet real 


magnetic tape units with transfer 
times of 100 uSec in blocks of 256 
words. 


Three controls (Fig. 1) called Ad- 
vanced Control, Arithmetic Control, 
and Interplay, supervise the main act- 
ivities of the computer. The Advanced 
Control scans ahead of Arithmetic Con- 
trol, preparing data for future instruc- 
tions, and keeping Arithmetic Control 
and the Core Memories busy and syn- 
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chronized. 

Initially input-output will be by 
means of eight hole punched paper tape 
with an input speed of 1,000 characters 
per second, and an output speed of 120 
characters per second. Ultimately up to 
32 input-output and auxiliary storage 
channels can run concurrently under 
the supervision of Interplay Control. 
The final goal is to add such equip- 
ment as a line printer, oscilloscope in- 
put-output, more magnetic tape units, 
and possibly a magnetic disc memory, 
and card readers and punches. Each 
channel can service several low-speed 
devices if necessary. For example one 
channel could keep 10,000 electric type- 
writers busy. 


Those units already completed and 
tested include the Arithmetic Unit, 
Buffer Storage Unit and the 4,096 


word Core Memory Storage Unit. Be- 
tween September 1962 and February 
1963 the Advanced and Arithmetic 


Conrols should be completd. These con} 
rols with paper tape input-output willl 
render the machine useful for manfh 
types of problems. The Interplay Co 1 
trol and additional input-output an 
auxiliary storage devices will be adde 
later increasing the machine’s cap 


1} 
nae f 
bilities. 


Remote-Controlled Lamps 


It now is possible to turn a light 4 
appliance off from any place in the hous 
with just a touch of the finger, Produ 
Engineering reveals. The system coil 
sists of a control box into which tl 
lamp or appliance is plugged, plus pret 
sure-sensitive tape carrying a pair 
fine electrical wires. The box is plugg’ 
into a wall outlet and the tape n 
around the home as desired. A touch ¢ 
the wires will turn off the lamp or a 
pliance. 
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ipower 


THERE’S CHALLENGE TODAY FOR VIRTUAL 


ICAL LENT AT 


PRATT & WHITNEY AIRCRAFT 


Almost every scientifically trained man can find stimulating and rewarding career 
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities, 
From the solid foundation of 36 years as a world leader in flight propulsion 
systems, P&WA development activities and research investigations today are far 
ranging. In addition to continuing and concentrated development effort on air 
breathing and rocket engines, new and exciting avenues are being explored in 
every field of advanced aerospace, marine, and industrial power applications. 

The reach of the future ahead is indicated by current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 
magnetohydrodynamics .. . thermionics and thermo-electric conversions . . . hyper- 
sonic propulsion .. . fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers and scientists. Your degree? It can be in: MECHANICAL © AERO- 
NAUTICAL # ELECTRICAL # CHEMICAL and NUCLEAR ENGINEERING 
© PHYSICS @ CHEMISTRY #® METALLURGY ® CERAMICS ® MATHE- 
MATICS # ENGINEERING SCIENCE or APPLIED MECHANICS. 

The field still broadens. The challenge grows greater. And a future of recognition 
and advancement may be here for you. 


For further information regarding an engineering career at Pratt & Whitney 
Aircraft, consult your college placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 


RA LA TE RTESES 
PRATT S& WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida 


All qualified applicants will receive consideration for employment without regard to race, creed, color 


or national origin. 


National Aeronautics and Space Administration 


“Now is the time to act, to take longer strides, time for a greci 
new American enterprise, time for this Nation to take 

clearly leading role in space achievement. I believe that thi 
nation should commit itself to achieving the goal, before thi 
decade is out, of landing a man on the moon and returnin| 


hi ly to earth.” 
im safely to ear The President 


of the United States 
May 25, 1961 


The nation has committed itself to accelerate greatly the development of space science and technology, 
accepting as a national goal, the achievement of manned lunar landing and return before the end of 
the decade.This space program will require spending many billions of dollars during the next ten years. 


NA SA directs and implements the nation’s research and development efforts in the exploration of space. The 
accelerated national space program calls for the greatest single technological effort our country has thus far under- 
taken. Manned space flight is the most challenging assignment ever given to mankind. 


NASA has urgent need for large numbers of scientists and engineers in the fields of aerospace technology 


who hold degrees in physical science, engineering, or other appropriate fields. 


NA SA career opportunities are as unlimited as the scope of our organization. You can be sure to play an 
important role in the United States’ space effort when you join NASA. 


NASA positions are available for those with degrees or experience in appropriate fields for work in one of 
the following areas: Fluid and Flight Mechanics; Materials and Structures; Propulsion and Power; Data Systems; 
Flight Systems; Measurement and Instrumentation Systems; Experimental Facilities and Equipment; Space 
Sciences; Life Sciences; Project Management. 


NASA invites you to address your inquiry to the Personnel Director of any of 
the following NASA Centers: NASA Space Task Group, Hampton, Virginia; NASA 
Goddard Space Flight Center, Greenbelt, Maryland; NASA Marshall Space Flight 
Center, Huntsville, Alabama; NASA Ames Research Center, Mountain View, Califor- 
nia; NASA Flight Research Center, Edwards, California; NASA Langley Research 
Center, Hampton, Virginia; NASA Wallops Station, Wallops Island, Virginia; NASA 
Lewis Research Center, Cleveland, Ohio. 


Positions are filled in accordance with Aero-Space 


All qualified applicants wil i i i 
Technology Announcement 252B. 3 Hel a 


for employment without regard to race, creed or 
color, or national origin. 
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The newest addition to New York 
-y’s family of unprecedented civil en- 
eering achievements is the Trans 
jorld Airlines Terminal Building now 
Bier construction at Idlewild Airport. 
Heeting the air travelers will be this 
jiceful white bird poised for flight. 
Ie contemporary structure is being 
yilt at a cost of $15 5,000,000 and is due 
| be completed in the fall of 1961. 
sFrom the ground the main structure 
a feels simple formation of 
tIded concrete. The huge one and one- 
Jarter acre roof is supported by just 
dir buttresses which flow into the lines 
} the roof. 
gto the tourist, the Terminal Build- 
ir is an awesome sight, but to the en- 
jieer and contractor the structure is a 
jie test of ability and intelligence. The 
Iming of a one piece, one and one- 
farter acre, 5,000 ton concrete root 
ith only four supporting buttresses was 
) staggering problem. Keeping the 
ynolithic roof sections free of cracks, 
‘inkage stresses and construction 
ints presented problems never en- 
}untered before. After over two 
tonths of study, analysis, and computa- 
}n, a master plan which covered every 
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| Living 


By Bob Podlasek, CE ‘64 


Concrete 


factor from forming to finishing and 
fixed individual responsibility was com- 
piled. 


This convexed concrete roof required 
3,200 tons of concrete, which varied 
thickness from eight inches at the peri- 
meter to 49 inches at the centerplate. 

When construction began, the center- 
plate and sculptured buttresses were 
poured first, with the centerplate act- 
ing as a bulkhead for the concrete of the 
other sections. So necessary were timing 
and co-ordination that men were given 
numbers corresponding to their working 
position. Telephones and walkie talkies 
were used extensively to insure the per- 
fection demanded. To prevent air spaces 
and to get a perfect pour, around the 
clock concrete operations were necessary. 

Hanging plumbs served as a detec- 
tion device which recorded shifts in the 
forms. When a shift was detected, the 
ground level observer radioed the cen- 
fal control station so the next load of 
concrete could be directed for placement 
at a point that would compensate for the 
form movement. 

Each truckload of concrete was cus- 
tom-blended according to the specifica- 
tions radioed to the mixing station by 


the superintendent of concrete who 
worked at the pouring sight. 
According to Master Builders, the 
cement contractor, in designing the dif- 
ferent concrete mixes, special considera- 
tion hade to be given to four major fac- 
tors: (1) it must have lowest possible 
water content and low cement content 
to minimize shrinkage; (2) there had 
to be careful consideration of slump, 
which had to be varied for different 
areas of the shell; (3) the setting time 
had to be retarded sufficiently to assure 
a completely monolithic structure for 
each shell; (4) the setting time had to 
be varied according to a precise prede- 
termined schedule to permit an orderly 
removal of the counterforms or top 


forms, to alloy finishing the surface of 
the shell to the final architectural 
contours. 


Other mix design problems involved 
the selecting of a coarse aggregate for 
the normal weight concrete of the but- 
tresses and a light weight aggregate for 
the shells. Also a low rate of heat evolu- 
tion was desired in the buttresses and i 
the thick sections. 

The Trans World Airlines Terminal 
Building will stand as a monument to 
contemporary engineers and architects. 


If 
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Technocutie .. . 


Pokie 
Walters.... 


This petite little blond is 
always quite busy with 
her activities. In addition 
to many hours put into 
studying art, she is handling 
the publicity for Internation- 
al Student Week, participat- 
ing in International Fair, and 
singing in the McKinley 
choir. She was a maid to the 
Skull and Crescent honorary. 


Her hobbies include paint- 
ing, pattern making, danc- 
ing, and playing the uku- 
lele. She spent last summer 
working in the art depart- 
ment of WILL Television stu- 
dios. 


Her home on campus is 
Alpha Omicron Pi sorority, 
and Alton, Illinois, is her 
permanent residence. 


Twenty years old, 110 
pounds, and blond, she is a 
major in art. Undecided 
whether to go into commer- 
cial art or be an art teacher, 
she is preparing for either 
by minoring in education. 


POKIE WALTERS 
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Paul Farbanish (B.S.E.E., Lehigh ’58) is a development en- 
gineer who had design responsibilities for IBM solid state 
1401 computer system. 


HE’S MAPPING NEW WAYS TO BEAT 
TRAFFIC JAMS IN LOGICAL SYSTEMS 


A computer system must be versatile. The IBM 1401 sys- 
tem, for instance, might go to work in a radiation lab, a 
stockbrokerage office, an air operations center, a refinery, 
or any one of a hundred other places. Demands upon the 
individual units of the system will vary widely. 


Paul Farbanish analyzed the loads placed on the system by 
different applications. One of his assignments was to de- 
sign new and alternate ways for data to move from unit to 
unit with the greatest speed and reliability. 


Like many an engineer at IBM, his responsibility ranges 
over a wide technical field. To do his job he became familiar 
with many challenging areas of electronics. Within the 
1401 system alone he dealt with circuits, data flow control, 
input-output, storage, etc. 


If a young engineer wants to move rapidly into the most 
advanced areas of electronics, he would do well to consider 
IBM. In the fast-expanding world of data systems and its 
many peripheral fields, a man is given all the responsibility 
he is able to handle. New ideas and new ways of doing 
things are not only welcome but actively encouraged. 


The IBM representative will be interviewing on your campus 
this year. He will be glad to discuss with you the many chal- 
lenging jobs that are open at |BM—whether in development, 
research, manufacturing, or programming. Your placement 
office will make an appointment for you. All qualified appli- 
cants will be considered for employment without regard to 
race, creed, color or national origin. Or you may write, out- 
lining your background and interests, to: 


Manager of Technical Employment 
IBM Corporation, Dept. 891 

590 Madison Avenue 

New York 22, New York 


You naturally have a better chance to grow with a growth company, 


By Leon E. Stremlau 


DESIGN ENGINEER 


During the early years of our coun- 
try’s existence the design engineers were 
men like Chauncey Jerome and Henry 
Ford. They developed products that 
filled the voids in the drive for a new 
way of life. Vheir manufacture of 
clocks and automobiles revolutionized 
our lives. They sold their products to 
people who used these new devices to 
satisfy their functional needs. “Today, 
however, most of the emphasis in design 
is placed on redesigning an existent part 
to decoy the public into throwing away 
last year’s model and buying this year’s 
because, as they are told, it is bigger and 
better than ever. 

A classic example of this change is in 
the automotive industry. When Henry 
Ford started selling his Model Tin 
1909, he had a car that the public need- 
ed and wanted. It was simple, ugly, 
black, and rugged. The public took to 
the ‘““T”’ like golfers to the green, for 
until then cars were generally looked 
upon as a rich man’s toy, useless because 
they had only a single seat and no place 
to haul baggage. Since the “T”’ was easy 
to operate and repair, equal to steep 
grades and muddy roads, and above all 
cheap, the public loved it. In fact, they 
loved it to the tune of fifteen million 
cars. During its eighteen-year produc- 
tion life the ““T’s” only change was in 
its price. It dropped from $950 in 1909 
to $290 in 1927. Even so, in 1927, in 
spite of its practicality and low cost, the 
oT? died. 

Why did it die? 

According to Roger Burlingame’s 
Machines That Built America: “TVhe 
reason for its decline was a change in 
tastes caused, perhaps, by a kind of 
growing up of the American people. As 
competition in automobiles grew and the 
beautiful machines of Chrysler, General 
Motors, Packard, Studebaker, and oth- 
ers flashed past the old, ugly, standard 
Fords on the road... college boys and 
girls laughed at Dad’s “flivver” or “Tin 


32 


Lizzle” as they called the Model T. In 
this restive advance to maturity came a 
desire for little more 
smoother, more powerful, more refined 
... Specifically, it was killed by a com- 
petitor known today as Chevy.” 

The death of the ‘““T”’ was a tragedy 
for Henry Ford. His whole system was 
based on building a good car as cheaply 
as possible. But he yielded to the temp- 
tation and decided to give the customer 
the same thing Chevy was giving them 
—only more of it. Although it took 
Ford a year to retool his River Rouge 
plant, his new Model A soon had him 
back in the sales race. The “A’s”’ design, 
unlike the ‘“T’s,” was not fixed; every 
year it changed. But the public accepted 
these changes and bought these new, 
fancy cars even though the prices were 
climbing as a result of the retooling 
costs. 


something a 


When Ford joined the trend to fanci- 
er and more luxurious cars, he joined a 
race that is still being run at full speed. 
The automobile manufacturers now 
have the problem of selling cars to peo- 
ple who already own perfectly good 
cars. This problem, however, is not con- 
fined to the automotive industry; it is 
present in every phase of our consumer 
coods industries. Since the end of World 
War II, our economy has developed to 
such an advanced position that most of 
the consumer products are only a year or 
two old and have a long life-expectancy. 
But since our production methods are 
so advanced, we can produce goods 
faster than we can wear them out. With 
this excess production, it would be only 
a short time before our storerooms 
would be full and our factories grinding 
to a halt if the design engineers didn’t 
rise to the situation. 

Unfortunately, instead of concentra- 
ting on perfecting a design that com- 
bines both the functional and the aesthe- 
tic, the designers of our consumer goods 


are spending their time designing en} 
ing veneers and extras into the basic 
sign. Thus these seductive accessoj 
have become standard additions to 
products. Although many have 
forced upon us by the designers un 
the guise of progress, the consunlj 
have asked for many others. No mat 
how these accessories came about, th 
are accepted with few complaints. 


Meeting the public’s inner wants 
become so dominant an element of mij 
ern design that when the enginee 
“stymied” a_ professional 1 
analysist is called in to study the 
tomers and recommend the design-tré 
to be followed. Although this prod 
has become of age today, it isn’t a 
ern idea. Its first important steps 
growth were taken by Chauncey Jere 
in the 1820's. His contribution was 
placing of a mirror just below the 
in the front of his clocks. This. sit 
little improvisation caused his sales 
skyrocket. 

It is hard for us moderns to un 
stand why a mirror could be so im 
tant. But we must remember that | 
basis of judgement is chromium play 
Mirrors, chrome and stainless steel 
commonplace to us, but in the d 
country life of the 1820’s mirrors 
rare. Being able to look at a clock 
see oneself at the same time must 
been as exciting to our forefathers 
looking at a color television and sedf 
the earth as viewed from an orbit 
rocket is today. | 

A modern analogy of Jerome’s mi 
is. the chrome on automobiles. 
chrome serves no functional purpif 
and the engineer knows it. Even so 
makes extensive use of it in his desi 
because he knows it will sell cars. 

The use of chrome on a bumper 
example is in complete conflict with 
nature of the bumper. It was origin 
intended to be a useful part of the « 
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iy it’s an ornament. Before the use 
ychrome, a bumper was strong and 
iy; it could be used to push a neigh- 
85 Car, it protected its car from being 
aged by another bumper, and above 
ft enabled its car to be pushed dur- 
an emergency. Today the bumper 
by rfaced with a thin, nickel-chromium 
ng to give it an appealing luster. 
) to obtain this gloss the bumper has 
de electro- plated, and since thick 
*s of steel can’t be plated economic- 
the bumper is being made from 
jner and therefore weaker steel. As a 
ylt, the bumper is one of the weakest 
9) most easily damaged parts of the 
4 But although any five year old can 
* it with a smart blow from the butt 
| of his Buck Rogers Ray-Gun, its 
ace can’t be scratched as easily as the 
fr chromium alloys could. 
Bh addition to the ease with which it 
be damaged, the new bumper is 
aly susceptible to rust. Even though 
* new nickel-chromium surface is 


s to scratch and has a higher re- 
i} 
i 
‘ 


ion coefficient, because of its poros- 
Zit requires more chrome polish and 
w grease to keep it that way. Even- 
lly, however, even with the best of 
a, the chrome gets a bad case of rusty 
s and the bumper must be re- 
Jed. 
-he bumper is not the only part of 
Jautomobile that has fallen victim to 
chrome fad. Many parts of the auto- 
tile are now chrome plated; some for 
tical reasons, others for appearance 

It is unfortunate, however, that 
gtical use of chrome on door handles, 
“rol knobs, and horn rings is over- 
S owed by the over use Ott it for ap- 
t pas cre 

ance on the grill, side strips, hub 
ui, and wheel discs. The basic sim- 
ity of chrome plate in contrast to 
it should provide a major part of the 


of 


%; appeal to the sense of sight; how- 
, in their attempt to satisfy the 
Itmobile buyer’s childlike fascination 


@a shiny dime in preference to a 
ghpled dollar, the engineers have re- 
Ttably put so much chrome on their 
§ that the basic beauty has been com- 


Biling : Rembrandt” Pe iich peald - 
Joped in cellophane to keep it clean 
Ser than a mode of transportation 
slushy streets and muddy roads. 
Siuse for some strange, and probably 
tver unknown reason, the engineers 
}:n’t discovered how to make the 
jy chromed and_ painted surfaces 
nice in contrast to dirt. 


4 addition to the real chrome that 1s 
on our cars, many of its parts, like 
power units for example, can be 
itidered to be symbolic chrome. Tere 
4, real chrome, many pieces are prac- 
i while others are merely decorative. 


WContinued on Page 46, Col. 1) 
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Fiction... 


Torches blazed furiously in the once 
quiet town just outside Salem. A full 
moon hung in a sky sequined with frosty 
stars, as dusty death waited to claim 
its next victims. The town crier met the 
other town officials near the waterfront 
pier. 

“Is the ‘party’ tonight?” 
breaking the uneasy silence. 

“Oh, bosh,” the mayor shouted, ‘you 
know as well as we, that justice must 
follow! You know— 

“Oh, I know,” he interrupted. “TI 
know well. Why even at the trial didn’t 
he shout ‘ll see you all in hell’? But 
his wife, poor girl. She must have gone 
crazy, having to live with him. He 
ought to be burned twice and she set 
free. What time will it start?” 

“At twelve bells.” 

~Tall-then:” 


The others continued discussing this 


he asked, 


strange case which had attracted the 
attention of the countryside. 
In another part of the town, the 


women were also discussing the case. 
‘Tis a pity, ome was saying, “he 
must have gone mad having to live with 
her. Why, by just looking at her, with 
her long yellow hair, one could see that 
she’s a witch.” 

“And so flirtatious,’ another added. 
“Then they found that cupboard full 
of potions. What more proof need we? 
Tis a real pity! and him, such a gallant 
man.” 

Their conversation pushed the hours 
to 12 o'clock. A large crowd had as- 
sembled to watch the spectacle. Opin- 
ions were mixed, but there was no hope 
at all for the accused. They were al- 
ready tied to the stakes and fagots were 
placed at their feet. The mayor drew 
near with the death torch. 

Suddenly, a horse! Hoofbeats pound- 
ed wildly down the cobblestone road. A 
dark figure emerged from the curtain 
of light. It galloped into their midst and 
a man swung from its back. He had 
ridden bareback and white sweat flanked 


JUSTICE 


By Mike Skau 


the horse’s sides. The man strode _to- 
ward the mayor, then stopped and 
viewed the entire crowd. He muttered 
something to himself and pulled his 
wide-brimmed hat down on his fore- 
head. He was dressed entirely in black, 
peppered with dust from his ride. 

“There'll be no witch burnings to- 
night,” he stated simply. He turned to- 
ward the mayor and knocked the torch 
from his hand. 

Anger rather than panic overcame 
the crowd. The mayor bent to relight 
the torch. 

The stranger shouted: “Wait! Where 
is your sense of justice?”’ He spoke in 
a grave but calm, commanding voice. 
“Where have your consciences gone? 
And your trialis!” He spat contemptu- 
ously on the ground. “It’s ridiculous! 
You throw them in the river and if 
they float, they're guilty; if they sink, 
they're innocent, but dead. That’s jus- 
tices.” 

But nobody was paying attention any 
more. All eyes were on the mayor who 
was relighting the fagot-pile. It took 
fire immediately and the crackling of the 
flames chorused with shrieks; the air 
became scented with the — sickening 
smells of burnt hair and flesh. 

“Justice !’’ shouted the stranger. “ 
tice!” 

Suddenly, the flames leapt to a near- 
by rubbish pile. Pandemonium seized 
the crowd as the fire quickly spread and 
enveloped the small community. 

The fire-haired sun began pushing 
away the night from what was once a 
small town just outside Salem. All that 
was left now were heaps of ashes. A 
black-clother man stood with his horse 
in its midst. He pushed his hat back as 
he wiped his brow. Then swinging de- 
liberately onto his horse, he started rid- 
ing off. Turning back for a last look, 
he looked at the ruins and, as if trying 
to convince himself, murmured _ half- 
questioningly “Justice; then he turned 
and rode off into the sea. 


Jus- 
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Whether it be 

MECHANICAL ENGINEERING... 

ELECTRICAL ENGINEERING... INDUSTRIAL 

ENGINEERING... PHYSICS... CHEMISTRY 
.. or METALLURGY, chances are that 


your talents and capabilities will fit 
into our ever-expanding R&D picture. 
Delco’s Research and Development program requires 

a magnitude of engineering and scientific application. 

And, responsible positions are available to those 
technically-trained, young graduates who can qualify 

for a place on the aggressive Delco-GM team. 

Delco is a world leader in automotive radio engineering 

and production. And, since our beginning in 1936, 

we have grown steadily, keeping pace with the rapidly 
expanding electronics industry. Today, with this world 

of experience and knowledge in electronics & solid state devices, 
it’s only natural that Delco would become deeply involved 
in important missiles and allied fields. 

Plan now to start your career with Delco. Write to 

Mr. Carl D. Longshore, Supervisor of Salaried Employment, 
for additional information. Or, arrange an interview 


with the Delco representative when he 


visits your campus. 


pct ELCO RADIO DIVISION OF GENERAL Motors 


KoKoMoO, INDIANA 
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MINUTEMAN'S 
"SORE THROAT" 


@ Minuteman was plagued with a chronic “sore throat.” 


Existing nozzle liner throat materials wouldn’t withstand 
Minuteman’s tremendous solid-fuel rocket blasts 
with temperatures exceeding 5400°F. 

Allison metallurgists went to work on the problem. 

They tried oxyacetylene spray coating—but maximum 
attainable temperature was too low for the coating 
materials required. 

Next, electroplating was tried—but the coat bond 
was poor, the surface rough. 


Then, Allison laboratories came through with advance- 
ments in the application of plasma-sprayed tungsten. 
Here was the solution. The dense, sound “plasma- 
tung’’® coating passed its solid-fuel firing tests with 
no erosion, guttering, or nozzle pressure drop! 
Metallurgy is but one field in which Allison is scoring 
significant advancements. We currently operate 
laboratories for virtually any requirement—space 
propulsion, physical optics, radio-isotope, infra-red, solid 
state physics, physical chemistry, direct conversion, 
heat transfer, physics of liquid metals, phase dynamics, 
fluid dynamics and rocket propulsion, to name a few. 
Our engineers and scientists working in these 
basic science and development laboratories solve the 
problems associated with our business and... 


Energy Conversion is Our Business 


ele scOmNt aD LVS 1 ON GENERAL MOTORS CORPORATION 
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HOW IS YOUR 
INGENUITY? 


CT ee 


yaa’ Given a room 20 feet long, 15 feet wide and 
rs / = 10 feet high, what is the shortest distance an 

Pas a ant will have to go, crawling from one of 
pirat ee et the lower corners of the room to the opposite 


v upper corner?* 


ee Or 
~~ 
~ 
~ 
~ 
~ 
XN ae 
~ 
~ 
~ 
~ 


—_. SS See ee 


Ingenuity is a key factor at Wisconsin Electric Power Company in providing prac- 
tical solutions to design and development problems. Here finding the shortest distance 
between two points may be only part of a problem. Engineers are expected to find 
the best way to do a specific job, and in an economically practical way. One result 
of this policy has been the Company’s record of ‘“‘firsts’”? among electric utilities. An- 
other has been that its young engineers are able to develop in a receptive environ- 
ment with suitable material rewards. 


We have openings for college graduates who are willing to apply ingenuity in 
many fields of engineering — electrical, mechanical, chemical, statistical, research, sales, 
administrative. We invite your inquiry. 


1 
*If you betieve you have the right answer, jot your solution on a 
post card and mail it to us. Replies with the correct solution : 
will receive an electrical test light. We will also send the correct t 
solution on request. Mail to D. C. Cowie, Employment and : 
Placement Division, 231 W. Michigan St., Milwaukee 1, Wis. : 
I 


WISCONSIN ELECTRIC POWER COMPANY 
SYSTEM 


Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 
MILWAUKEE, WIS. APPLETON, WIS. RACINE, WIS. 
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Nhy college men choose 
eareers with Du Pont 


oe 


Every year, several hundred new college graduates choose 
Du Pont. Many Masters and Ph.D.’s do, too. 


Recently we asked some of them what factors influenced 
them to decide for Du Pont. They cited more than half a dozen 
reasons. Here are some they almost all agreed upon: 


»PPORTUNITY AND RECOGNITION 


2 
ry 
del 


They were aware that college-trained beginners go right to work with 
men who have achieved. For example, research chemists work with 
individuals who’ve done successful research. New engineers work 
with pros, some of whom have designed new plants, or devised new 
manufacturing methods, or distinguished themselves in some other 
way. And other graduates, with B.A. or M.B.A. degrees, go to work 
with leaders who've been successful in Sales or Advertising or Treas- 
urer’s, or another of Du Pont’s many departments. 


SEARCH CREATES NEW PRODUCTS; 


YEW PRODUCTS CREATE NEW JOBS 


Men like working for a company that believes in research, enough to 
invest in it... $90 million a year! The fact is that important new prod- 
ucts come from Du Pont laboratories and go to Du Pont manufactur- 
ing plants with frequency. 

Here are but a few since World War II: “Orlon’”* acrylic fiber 
followed nylon (soon after the war). Then came “Dacron”* poly- 
ester fiber, “Mylar”* polyester film, ‘““Lucite’* acrylic lacquer and 
“Delrin” * acetal resin. These, and many others, have created thou- 
sands of new jobs...in research, manufacturing, sales...in fact, 
in all Du Pont departments. 


SU PONT BACKS EMPLOYEES WITH HUGE INVESTMENT 


New graduates feel that every facility is provided for doing the job well. 
Last year, Du Pont’s operating investment per employee was $32,500. 
Since much of this was expended to provide the most modern and 
best of equipment to work with, it further increases the chance for 
individual achievement. 


‘U PONT PROVIDES STEADY EMPLOYMENT 


Career seekers appreciate the importance of security. Today, the aver- 
age annual turnover rate at Du Pont is less than one-third that of 
industry nationally. 

If you’d like to learn more about job opportunities at Du Pont, 
just clip and mail this coupon. And be sure to tell us your course of 
study, so we can send you the appropriate booklet. 


E. 1. du Pont de Nemours & Co. (Inc.) 
Room 2419-12, Nemours Building, Wilmington 98, Delaware 


Please send me the booklet outlining opportunities in my major field (indicated below). 


Name 


Class Major - —_—Degree 


College 


My address - = 


An equal-opportunity employer 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 


REG, U. 5. PAT. OFF 2% REGISTERED DU PONT TRADEMARK 
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Mia id Sets EUS IES 


| 
CULLETON’S CORNER..... 


by Carson Culleto 


{| 


Automotive enthusiasts take note. In this first of a Although this car takes a backseat to no one on the} 
series Carson Culleton presents Culleton’s Corner. tight track, it still has the internals to clean up on the 


Throughout the year, many radical machines will be — straight-away. A husky V-8 of GM fashion, injected for | 
on display here. Customized cars, rods, and sports vehi- response and balanced for smooth wind, is nestled up} 
cles will all find their place. Featured this month is a front. The driver has not been excluded from this beauti- 


quick little sports machine for road and track. Rumor ful plan. A truly luxurious leather interior features true 
has it that Detroit is going to introduce a model similar bucket seats and the ultimate in driving convenience. 

to this in 1963. Drop into your dealer’s showroom jor a thrilling test | 
drive—tomorrow. 


CULAR Tod 


38 TECHNOGR 


dyron—dream car that drives itself. 
his two-wheeled vehicle of the future 
ainvisions automatic speed and steering 
fontrol for relaxed “hands-off” driving. 
Jesigned by the advanced stylists of 
‘ne of America’s leading automotive 


he engineer is vitally concerned 
fyith design—inside and outside— 
tyhether it’s an advanced new car or 
nuclear-powered ship. With Nickel, 
fir one of the many metals containing 
‘Jickel, he has a material that can 
tneet the demands of a wide range of 
yervice conditions—providing an ex- 
sellent choice for the equipment of 
foday and the designs of the future. 


Jnco’s List ‘A’ contains descrip- 
ions of 200 Inco publications which 
re available to you, covering appli- 
jations and properties of Nickel and 
ats alloys. For List “A”, write Educa- 
ional Services. 


Vhe International Nickel Company, Inc. 
67 Wall Street, New York, N. Y. 


‘the International Nickel Company, Inc., is the U.S 
4-producer of Inco Nickel, Copper, Cobalt, Iron Ore 


companies, the delta-shaped Gyron 
would feature a computer that permits 
motorists to “program” their journey — 
distance, speed, arrival time—on a non- 
stop expressway. A gyroscope would 
stabilize the car in motion. Setting off 


tow Inco Nickel helps engineers make new designs possible and practical 


The Nuclear Ship Savannah is capable 
of sailing 350,000 nautical miles with- 
out refueling. Her uranium oxide fuel 
is packaged in tubes of Nickel Stainless 
Steel, more than 5,000 of them. Engi- 
neers specified 200,000 pounds of Nickel 
Stainless Steel for use in the ship’s 
reactor to meet critical service demands. 


the Gyron’s sleek lines are parts coated 


ES 


with bright, corrosion-resistant nickel 
plating. The front bumper, exhaust 
ports, taillight bezel, control console, all 
get solid beauty-protection with this 
durable nickel coating system, 


Monorail “Airtrain’—a compact, high- 
speed transportation system that will 
be automatic, almost noiseless. Develop- 
ment is being explored by leading U.S. 
cities. Lightweight Monorail design 
demands strong weight-saving metals. 
Logical choice: Nickel alloys to take ad- 
vantage of newest engineering concepts. 


, INTERNATIONAL NICKEL 


_ affiliate of The International Nickel Company of Canada, Limited (Inco-Canada) 
, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals. 


eye JONAH 


JONES 


SMOKE 
SIGNALS 


1 Jonah’s at it again. The opinions 
expressed by our eminent colleague do 
not necessarily represent the opinions of 
the magazine's editorial staff. Anyone 
have a light? 


Every man has decisions which he 
must make. One of these decisions 1s 
whether to smoke. Seldom, if ever, can 
one change the mind of the habitual 
smoker about smoking. Smoking is an 
individual problem that should only cost 
those who are “hooked.” Today we fiind 
the cost and pain of smoking has spread 
beyond the smoking population because, 
as a rule, smokers are inconsiderate, im- 
mature slobs. Three major breeds can 
be indentified and should be avoided. 

First, many smokers are litter bugs. 
They throw cigarette butts everywhere. 
The landscape of the nation is now dot- 
ted with little white remnants. Smokers 
have been discarding these little white 
remnants for years. Only since people 
switched to healthful filters has the 
problem become acute. The paper and 
loose tobacco will be dispersed, but the 
firm little filter is ever with us. Increas- 
ing numbers of filters can be seen all 
around our once scenic land. Buildings 
also have received their share. One only 
uses an ashtray when the room has no 
floor. A few sloppy smokers not only 
ruin the view of others, but are poten- 
tial arsonists. ‘Teachers, deans, and in- 
terviewers are aware of the student who 
inconsiderately stomps his cigarette out 


40 


on the office floor. 

A second type of weed wielder has a 
directional problem. Many cigarette 
fiends are trying to make others take 
up smoking (for self defense) by blow- 
ing smoke directly in their faces. In 
small or poorly ventilated rooms, or dur- 
ing long meetings excessive smoking can 
really be offensive. There is no room 
for the smudge-pot smoker. 

The “‘destructives” are the third and 
most costly breed. Smokers inconsider- 
ate of others’ belongings fall into this 
classification. Cigarette burns on_ tables, 
in upholstery, and on pianos indicate the 
presence of these clod-like creatures. 
What they own and destroy is their 
business, but they have no earthly right 
to mar the belongings of others as they 
so often do. 

With the predicted population ex- 
plosion, the problems created by incon- 
siderate smokers can only become more 
critical. Anyone old enough to smoke 
is old enough to assume the responsibil- 
ities that accompany this habit. Litter- 
bugs, smudge-pots, and destructives 
must not continue to flourish. If you are 
a smoker stand up to your responsibility. 


Troubled Peace 

Although there were 20 million man- 
days lost during strikes in 1960, the 
government calls last year one of the 
most peaceful in the post-war period. 
During 1960, there were about 3,300 
strikes. 


Cows Take Rest | 
Modern cow mothers no longer n 
to feed their calves. A new fee 
called Nurs-ette, automatically mixe; 
formula of milk-replacer powder 
warm water, then feeds it to the cs 
dispensing the formula in four-min) 
intervals. The thinking of this non-n 
ing mother is done by four precis, 


switches. 


Portable Deckhouse 

A rubber and steel kit which infle 
to become an_ electronically equip} 
deckhouse can convert a landing ci 
into a control boat or an open be: 
site into a living-room sized comma 
post. The light-weight unit expands; 
a 14-foot square structure that house 
marine radar, a radio direction fing 
a depth sounder, a gyrocompass, 
high-powered radiotelephones, as wel 
a glass-walled lookout tower. The s: 
contained package has inflatable bu) 
for six men and even includes a gal 
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Radio Tooth 


A microminiature transmitter incl] 
ing battery has been used by the 
Force to measure the number of cf 
ures, grinding, and tooth pressures} 
astronauts during simulated tests. 

This unit is also small enough t 
swallowed in order to check the di 
tive tract. Dimension of the unit 
397 x 22” x 30” plus .04° allowed 
battery protrusion; weight is only 
grams with battery. 


Sound Cleaning 


Ultrasonic waves are enabling 
tronic technicians at the New Y 
Naval Shipyard to salvage equipn 
damaged by smoke and salt water 
last December’s fire on the aircraft 
rier “Constellation.” 


ee 


New Color Theory 


A new theory of human color j 
ception which represents the first ¢ 
plete mathematical formulation of 
behavior o fany of the human senses 
announced today by Gene K. Be! 
President of Sylvania Electric Prodi 
Inc. The theory is likely to have maf 
impact in a wide variety of applicat# 
where color is utilized—such as ff 
tography, television, data display 
tems, and meteorological satellites 
other space surveillance vehicles. 

The color-vision theory is “onef 
the most exciting developments, if 
the most exciting new concept,” in | 
area of investigation, Mr. Beare sf 
He described the theory as “the J 
of what we hope will be a long se 
ot mathematical descriptions of hui 
perceptive processes.” 
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clear Power for Space 


nuclear thermoelectric power sys- 
for space, moon, and other uses 
jiring long-lived, maintenance - free 
jjation has been demonstrated by the 
‘tinghouse aerospace department, of 
Ja, Ohio. Using the spontaneous 
y of a radioisotope to produce heat 
h is converted into electricity by 
noelectric principles, the system is 
med to produce 50 to 60 watts for 
> months’ 


life on the moon’s  sur- 
Curved shields are used as waste 
radiators. The heat is transferred 
liquid metal. 

#mong other applications the compact 
‘Mm could be used to power instru- 
cs gathering scientific data 
tle on the moon. The power pack- 
also is feasible for automatic 
ther stations floating in the oceans, 
for harbor buoys. 


from a 


to provide financial aid to help 
Y¥zee Cuban engineers find suitable 
essional employment in this coun- 


‘he Board of Directors of the 56,- 
member engineering group voted 
jpvinter meeting in DesMoines to 
jion the President to “allocate a 
jon of the funds set aside to aid 
an refugees so as to assist such refu- 
to find suitable employment in 
professional capacity insofar as 
employment does not conflict with 
laws governing the practice of 
‘ respective professions.” 
the National Society asked the Pres- 
it to aid the refugee engineers either 
‘tly or through appropriate non- 
t organizations, experienced in the 
‘Yoyment problems of engineers in 
drofessions. 


|-2 Powder Compressed 


‘}evelopment of a method of fabri- 
hg nuclear fuel elements at reduced 
| was_ reported today by the Bab- 
_& Wilcox Company. 

the new technique calls for the vi- 
Jon of atomic fuel of uranium diox- 
powder into thin hollow rods which 
‘forged, or swagged, to the final di- 
ler. In the process, the UO, pow- 


is compressed to the required den- 


his method of producing fuel ele- 
‘ts eliminates such costly manufac- 
lg processes as pressing, sintering 

ding, and inspection of ididual 
|:ts. Most oxide-type fuel elements 
| in use consist of a metal container 
jin-walled tubes, or rods, filled with 
pressed pellets of uranium powder. 
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MEMORIES ... 


(Continued from Page 12) 


the conditions under which the machine 
should operate. 

If the magnetic material used on the 
tape is placed on an aluminum drum 
and a high speed motor revolves the 
A tape recorder which repeats 
itself over and over is the result. Tape 
heads placed close to the surface of the 
spinning drum can be used to place mag- 
netized spots at a given place on the 
drum. This type of memory has come 
into rather wide use as the internal 
memory of computers. One drum can be 
designed to have many channels which 
can each hold several hundred numbers. 
This system serves 


drum. 


as a very convenient 
scratch pad for the computer, and many 
computers have been designed around 
the use of magnetic drum memories. 

These are some of the basic types of 
memory systems used by computers. All 
the different types are based on a simple 
yes or no, pulse or no pulse, or conduc- 
tion or no conduction which is the basic 
computer language. Many different me- 
dia are used: including, holes in cards 
and tape, electron flow, and 
types of magnetic conditions. 

In each case something was recorded 
and later called upon for information. 
This situation, at least for a computer, 
defines memory. 


various 


SPACE MEDICINE... 
(Continued from Page 15) 


re-entry. A space ship plunging into the 
atmosphere directly at Earth would be 
annihilated in four seconds by air tur- 
bulence which would shatter the ship 
with blows of thousands of p.s.i. and 
by air friction heat, able to vaporize any 
material known to man. To prevent 
this, a space ship would spiral around 
Earth in a gradually slowing descent. 
Or it would take deep bites out of the 
atmosphere, dipping down for less than 
a minute, then pulling up slightly. The 
craft could also be braked by using re- 
verse rockets, drag balloons, or para- 
chutes. 

The vehicles’s nose can be coated with 
a ceramic material able to withstand 
temperatures as high as 30,000° F. 

In a descending ship, flight charac- 
teristics change drastically as controls 
have denser air to press against. A ma- 
neuver which was taking a broad move- 
ment of the controls suddenly requires 
a delicate touch. 

In the above discussion, some of the 
basic problems of space medicine which 
face our scientists have been presented. 
The solutions to these problems may 
soon allow man a safe trip into outer 
space. 


SATELLITE 
(Continued from Page 9) 


verts digital information of the punched 
paper tape to the analog (synchro) po- 
sitional commands which drive the an- 
tennas, is used to keep the tracking an- 
tennas accurate. Every 4 seconds, the 
drive tape supplies five separate quanti- 
ties of information, time, azmuth, eleva- 
tion azimuth rate and elevation rate of 
the satellite. Each of the quantities ap- 
pears in binary form, four bits for the 
digit and one for a parity or error check. 
The short interval used, 4 seconds, re- 
sults in a smooth movement of the 
tracking antenna. 

A comparison of the actual received 
power and that of the calculated power, 
showed that the observed values differed 
from the predicted values by a constant 
factor. On several of the early 
the reflection was equal to that of a per- 
fectly conducting sphere of 100 ft. dia- 
meter which confirmed that the balloon 
had inflated properly. As of May 1961, 
the Echo I was probably an approxi- 
mately spehical object of 70’ in dia- 
meter, having a wrinkled skin. A few 
flat spots on the sphere, confirmed by 
a few deep fades in the radar signal, 
may also have been there. 

A signal was received on the first pass 
of the balloon which indicates a perfect 
launching—something to be proud of. 
After the satellite had made 70 passes, 
tracking was accurate to a few tenths 
of a degree. The 70th pass was consid- 
ered a perfect one since, by now, the 
personnel at all of the tracking stations 
had become proficient in tracking and 
station operation. During each pass of 
the Echo I, engineers tried to appraise 
the accuracy of the drive tapes and the 
angular offsets required to track the 
balloon. The results obtained showed 
a progressive deterioration of the predic- 
tions from 0.2 degrees in August to | 
degree in December. This can be ex- 
plained by the fact that in the later per- 
iod, the satellite traveled in a more 
dense atmosphere on parts of its jour- 
ney around the earth. 

Additional experiments were carried 
out with the participation of the Jordell 
Bank, England and the Centre Nation- 
ale d’Etudes des Telecommunications in 
France. This confirmed the transcon- 
tinental possibilities of the Echo satellite 
system. 

Now, Project Echo is virtually com- 
pleted and a great deal of data and in- 
formation has been filed on the proper- 
ties of a satellite relay for microwave 
communications. To extend our knowl- 
edge of space communications we must 
orbit a passive satellite. Only through 
such tests can we acquire the needed in- 
formation to successfully design and use 
a commercial system. 


passes 
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Skimming 


Industrial 
Headlines 


Edited by James Walters 


Longer Lasting Muffler 

Owners of American-made cars can 
stop their muffler worries beginning 1m- 
mediately. A new stainless steel replace- 
ment mutHer has just made its debut. 

Arvin engineers report that they have 
16 different mutHers as to size, shape, 
and fittings. These sizes will fit more 
than 90 per cent of muffler replacements 
on American-made cars from 1955 and 
later models. Many sizes will fit cars 
going back to the year 1949. 

Guaranteed unconditionally (except 
for accidents and abuse) for five years, 
Arvin engineers feel that this mutHer 
will last much longer. The © stainless 
steel mutiler is six times more corrosion 
resistant than the best non-stainless 
steel muffler made today. 

Field tests using the special muther 
stainless steel have been going on for 
about two years. Accelerated tests con- 
ducted by Arvin engineers show that 
after more than six times the number of 
hours necessary to corrode previously 
used mutHer material, the new stainless 
steel muffler showed no signs of deteri- 
oration. 

Heat tests up to 1500 degrees F were 
used and high acid concentrates from 
actual engine residue were used to test 
the new muiiler. 

Because of its being stainless steel it 
is less likely to become damaged from 
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external blows. 

Stainless steel is used in the most cor- 
rosive areas in the new mufHer, such as, 
shell, outer wrap, two baffles and small- 
er miscellaneous parts. 

The cost of this premium mufHer of 
MF-1 stainless steel will be roughly 
twice that of a conventional replacement 
muther. 


Mental-Lapse Record 

How many January checks did you 
send dated “1960” instead of “1961” ? 
An electrical company, which keeps 
count of such things, told Electrical 
Merchandising Week, McGraw-Hill 
publication, that the first ten days of 
January, 1961, set a mental-lapse rec- 
ord. Some 636 misdated checks were 
received. The previous record was 606, 
set in 1957. 


Paper From Sugar Cane 

The government of India, by licens- 
ing a novel, $20 million plant, has 
cleared the way for what will be the 
world’s first major attempt to make 
newsprint entirely from sugar cane ref- 
use, according to Chemical Week, Mc- 
Graw Hill publication. The sugar cane 
process yields the promise of cheap, read- 
ily available paper and substantial new 
markets for pulping-equipment makers, 
since the new techniques use convention- 
al machines. 


Circuits Printed on Metal 

Development and production of re 
lutionary electronic circuits printed 
metal instead of the conventional pl 
tic laminates was announced today 
H. E. Jones, of Electralab. Prim 
Electronics Corporation. 

Capable of withstanding tempe 
tures in excess of 9OO°F, nearly t 
the temperature of ordinary prin 
wiring, and offering significant 
provements in reliability and econo 
the new circuits will be marketed un 
the name ‘‘Dielox.” 

The new printed wiring boards 
not limited in size and are not subj 
to the warping or breakage which 
hampered the acceptance of the ¢f 
resin laminates now in use. Be 
strength of “Dielox’’ circuits is 
than 10 times that of existing circu 


Coolest Suit Yet 
A self-contained air-conditioned 
which can keep the wearer comforta 
in outside temperatures ranging ff 
40 degrees below zero to 135 deg} 
Fahrenheit has been developed by | 
entists of the Westinghouse Elec 
Corporation and the U. S. Naval § 
ply Research and Development Fa 
ity. 
The suit is an experimental model] 
testing the possibility of air-conditiol 
attire for military personnel and | 
described by Dr. R. A. Ramey, dij 
tor of the Westinghouse new prod! 
laboratories, and Captain Herr 
Strock, USN, officer in charge of] 
Navy facility. 
Heating or cooling of the ex; 
mental garment is done by thermoé 
tricity—a_ refrigeration technique 
eliminates the need for conventid 
moving apparatus. Cooling is acdff 
plished simply by passing an electric | 
rent through thermoelectric cou 
made of semiconductor materials. | 
versing the current causes the mate 
to heat instead of cool. The heatin;f 
cooling is done automatically, an 
temperature of about 80 degrees 
maintained inside the garment. 


Lot of Wind 


Scientists estimate that during 
year, the energy equivalent of about # 
billion nominal nuclear bombs (20/f) 
tons of INT) moves across latil 
40° in winds, reports Product H 
neering. They calculate that the em 
in the winds over the entire glob 
any one time is equal to about sp 
million nuclear bombs. | 


(Continued on Page 44) 
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Cooling space pilots from launch to landing 


jlew concepts in airborne cooling have become vital to the 
| 


‘ 


rogress of America’s space program. For example, Garrett 


js now developing an advanced system for the Boeing Dyna- 
joar manned space glider. It will use the liquid hydrogen 


juel for the vehicle’s own accessory power system to control 


he temperature of the pilot and equipment throughout the 
ight. This is another of the many systems in development 
)y Garrett to further the conquest of space. 

| Project areas at Garrett with which you might wish to 


become identified include space life support systems, solar 
and nuclear power systems, electronic systems, air condition- 
ing and pressurization systems, computer systems and small 
gas turbines for both military and industrial uses. 

Available to newly graduated engineers is a several month 
orientation program to help you determine your future. 

For further information about a career with The Garrett 
Corporation, write to Mr. G. D. Bradley in Los Angeles. 
Garrett is an “equal opportunity” employer. 


THE GARRETT CORPORATION « AiResearch Manufacturing Divisions ¢ Los Angeles 45, 
Caiifornia « Phoenix, Arizona e other divisions and subsidiaries: Airsupply-Aero Engineering 
AiResearch Aviation Service « Garrett Supply « Air Cruisers « AiResearch Industrial * Garrett 


Manufacturing Limited * Marwedel « Garrett International S.A. « Garrett (Japan) Limited 
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/ ™m your 
working 
life 


The 6 most important factors 
in your working life are 

your 5 skilled fingers and 
your A.W.FABER-CASTELL 
#9000 Drawing Pencil. : 


You may prefer LOCKTITE 
#9800SG Tel-A-Grade 
lead holder with CASTELL 
#9030 Drawing Leads. 


We are strictly impartial. 
You be the sole judge. In 
either case you will get 
graphite-saturated lines that 
won’t flake, feather or burn 
out—hblack, bold image 
density, crisply opaque for 
clean, sharp prints. 20 
rigidly controlled degrees, 
8B to 10H, each as precise as 
a machine tool. LOCKTITE 
Tel-A-Grade, with its finger- 
comforting grip, carries an 
tronclad 2-year guarantee 
from A.W.FABER-CASTELL. 
Pick up your selection at your 
college store today. 


A.W.FABER-CASTELL 

Pencil Co., Inc., Newark 3, N. J. 
Now celebrating its 
200th birthday 


Usa] LOC KTITE TEt-A-GR ADE 9800SG II — 


| CASTELL 


SKIMMING ... 
(Continued from Page 42) 


Engineers, Education, and 
Encouragements 

College teaching can pay an engineer 
almost as well as work in industry, and 
in either field a graduate degree is like 
money in the bank. These are two of the 
conclusions which can be drawn from a 
salary survey of U. of I. engineering 
graduates of 1956 recently made by the 
College of Engineering placement office. 

The survey covered only people who 
received B.S. degrees five years ago. Of 
the people surveyed, those who now have 
advanced degrees have earned them 
tem since 1956. Nevertheless the survey 
showed that the attainment of an ad- 
vanced degree is still a good investment 
in time and money. In spite of being in 
graduate school rather than on full-time 
jobs for three or four years, the men 
who have earned Ph.D.’s since 1956 are 
now earning over $200 more per month 
than men in the same areas of work 
who stopped their education with bache- 
lor’s degrees. 

It shows the overall average monthly 
salary of the graduates of 1956 to be 
$747.39; while the average for the col- 
lege teachers involved was 0723.12, and 
none of them had yet reached a rank 
higher than assistant professor. “The 
teachers, who have all taken graduate 
study during these years, have less “time 
on the job” than the others surveyed. 
It looks as if engineers in the future 
will receive more encouragements to go 
into the teaching profession than the 
traditional “satisfaction involved in 
helping shape the minds of the young.” 


Tickled by Boss 

Production supervisors at a Lansing, 
Mich., auto plant are literally tickled 
by their bosses when they're wanted. 
Each supervisor wears a cigarette pack- 
age-sized vibrator on his belt that is 
actuated by a radio signal sent from a 
central transmitter. Feeling the tickle, 
he then steps to the nearest phone and 
reports in. 


Electric Heart Throb 


Newest wrinkle in consumer electron- 
ics is an instrument that quietly broad- 
casts a mother’s heart throb to comfort 
a baby when its real mother is out of 
the room. The device comes in a plastic 
case and is the size of a small table radio. 


in ‘Cool’ Kuwait 

Recent purchases in the oil-rich Arab 
state of Kuwait have given it the world 
lead in number of air conditioners per 
capita. Kuwait now has one conditioner 
for every 16 inhabitants. The U. S. is 
second with one for every 23, 


Traffic Signals on Green Stre 
Think 


New traffic signals on Green St 
through the University of Illinois ¢ 
pus from Wright Street to Lin 
Avenue are not only synchronized 
let traffic move at 25 miles an 
without stopping, but also adjust 
meet changing demands as varying 
the 4 a.m. pre-dawn quiet and 7:50 4 
pre-class rush. i 

Fifty-seven different traffic _ sig 
schedules are automatically programn 
into the controller to meet chang 
conditions at different hours and d 
of the week. The control machine, ¢ 
able of 60 such changes, is one of 
few found in other than the larg 
cities. 


Rainstorms in Illinois 

Severe rainstorms occur more off 
in a line southeastward from St. Le 
through Mount Vernon and Ha 
burg than in any other region of ] 
nois, State Water Survey meteorolog} 
report. 

Ten inches of rain in a day or 
is possible at any point in Illinois, 
probable only on an average of once 
500 years. However, this average qj 
not hold in the strip through South 
I]linois. 

Belleville had two 10-inch rains 
11 years—in August 1946 and 
1957. Rainfall of 6 inches or 1 
within 24 hours has been recorded + 
siderably more often than average 
the St. Louis area and well above a 
age in the area leading southeast ac 
the state. 

More storms with 6- to 10-inch 
fall in 24 hours have been recog 
here than anywhere else in the stati 

However, very heavy rain is lif 
to affect only a small area. The met 
ologists cited a storm of May 1959 
ing which in two hours 4 inches of 
fell in one section of Champaign w 
less than 2 miles way in adjacent | 
bana only one-half inch fell. 

Somewhere in the state a 100-sq 
miles area can expect 2 inches of | 
in 48 hours once in every two yf 
and a 15'%-inch downpour every 
years, but such a rain comes to ali 
O00-mile square area only half as} 
quently. 


Concrete From Cotton 


Russian chemists are making a_ 
crete construction material from coll 
waste products. Che Russians clainill 
material is three to seven times strd 
than cement-based concretes and is| 
water and acid proof. In addition,} 
say the material insulates against | 
and electricity. : 
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J you share his driving determination to know? 


n unsolved problem is a nagging challenge to him. The word ‘impossible’ is an impertinence. 

Are you tired of predigested answers? Anxious to get at work no one else has ever done? Then come to Northrop 
Jere you can find men like this to grow with. Work side by side with them on such projects as interplanetary navi- 
‘tion and astronertial guidance systems, aerospace deceleration and landing systems, magnetogasdynamics for space 
jopulsion, in-space rendezvous, rescue, repair and refueling techniques, laminar flow control, universal automatic 
ist equipment, and world-wide communications systems. 

i More than 70 such programs are now on the boards at Northrop, with many challenging problems still to be solved, 
/\d new areas of activity constantly opening up for creative research. Vavtele wttsY 
| If you want to know more about the Northrop challenge, drop us a line at it Batali. 
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Sorry, your regular physics instructor is not 


| am just a substitute. 


well today. 
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Kodak beyond the snapshot... 


(A little x-ray news 


+ More precious than rubies is confidence 
d)/n the importance of what one does for 
2 living. One thing we do for a living 
¢'s to manufacture x-ray film. Unkind 
» words are rarely spoken about society’s 
b need for x-ray film. Now we have news 
about x-ray film and need to make it 
seem important. Easy. 


1} The first piece of news has it that 
b\odak x-ray film of high contrast and 
, ine grain is now obtainable with emul- 
fsion on one side only. Ties in to the 
¥ current push for great structural strength 
#).n small mass. Load-bearing members 
i are now getting so thin that putative 
»faws on their radiographs have to be 
9 checked out with a microscope. Since 
a microscope can focus on only one side 
dof the film at a time, it’s better to have 
othe other side blank. Simple, yes; trivial, 
/ no. Manufacturing and distribution 
diproblems on our scale are rarely trivial. 


(| The second piece of news much 
9 exceeds the first in importance. You 
»/have been given estimates by various 
djauthorities of how much radiation you 
land your children can expect to soak 
| up, barring disaster. You have been 
told how much to figure for medical 
land dental radiological examination 
ijover a lifetime. Meanwhile we have 
a\been quietly goofing up the statistics! 
| |\We have been upping the response of 
1 the films. With the latest step, the same 
‘amount of examination requires half or 
‘ja third as much radiation as before. 
Just privately rejoice a little at how the 
{ideal has been sweetened a bit for you, 
‘i|statistically. 


§| X-RAY FILM NEEDS GOOD PEOPLE 


From vitamins to Verifax Copiers, 
| plenty of lively careers to be made 
{| with Kodak in research, engineering, 
«production, marketing. Address: 


(random notes) 


To John! 


We are not alone in polypropylene. 
Seven other large and reputable com- 
panies are known to be playing in the 
game against each other and us. All we 
players must be very brave, hide our 
nervousness, and raise our glasses high 
in a toast to the memory of Senator 
John Sherman, who believed in the 
great public good that comes of free 
and untrammeled competition. 


(Other nations have ambitious poly- 
propylene plans of their own and are 
outproducing the U.S. in polypropylene 
right now in the aggregate. The peoples 
of the earth had better start making 
their artifacts out of polypropylene — 
and fast!) 


As the game gets under way, we hold 
certain strong cards. Our Tenite poly- 
propylene 
@ Can be polymerized from propylene 
by two completely different processes of 
our own devising, both free and clear of 
the U.S. patents of others. 


® Comes in many flow rates. 


®@ Comes in the widest variety of repro- 
ducible colors. 


@ Is exceedingly well fortified by our 
own antioxidants against oxidative dete- 
rioration. 


e@ Has “built-in hinge,” i.e. tremendous 
fatigue resistance under flexure. 


® Weathers very well when extruded in 
monofilament for webbing and cordage, 
because of our own ultraviolet inhibitors. 
© Has high-enough softening temperature 
so that when it is extruded as sheet you 
can cook in it and yet on a yield basis it 
costs less than cellophane. 


POLYPROPYLENE NEEDS GOOD PEOPLE 


EASTMAN KODAK COMPANY 


Business and Technical Personnel Department 


Rochester 4, N.Y. 


A familiar force 


Here i is a picture of the basic amplifier 

we used in photography. This 
amplifier can provide a gain 
of 10°. There is a genie in 
the bottle. Familiarity with 
him breeds not contempt 
but admiration. 


Once upon a time, it was 
customary to summon the genie by 
retiring to a little darkroom and pour- 
ing him out of his bottle into a white 
enameled tray. No longer does he 
demand such ceremonious treatment. 


Our wet friend now works unseen 
inside a box, responding to push but- 
tons. His very fluidity has been replaced 
by a kind of viscosity which need little 
concern the client, who merely inserts 
a probe into a disposable cartridge. 
When the work is done, the genie uses 
his private exit to the sewer. 


This newly announced Eastman 
Viscomat Processor does 36 feet of 
16mm film per minute. Not entirely by 
coincidence, this happens to be the rate 
at which film runs through a projector. 
The film spends about one minute in 
the processor. It emerges processed to 
standard commercial quality, ready to 
project. It can be stopped for seconds 
or days and restarted without loss of 
quality. Were we not so touchy about 
processing quality, the gadget would 
have been on the market long before. 


Note: Whether you work for us or not, 
photography in some form will probably 
have a part in your work as years go on. 
Now or later, feel free to ask for Kodak 
literature or help on anything photographic. 


SOPHISTICATED PHOTOGRAPHIC 
ENGINEERING NEEDS GOOD PEOPLE 


odalk 


“TRADE MARK 


Interview wilh General Electric’s Dr. J. H. Hollomon 
Manager—General Engineering Laboratory 


(ey, |D)¢s 


Hollomon, what characterizes 
the new needs and wants of society? 


A. There are four significant changes 
in recent times that characterize these 
needs and wants. 

1. The increases in the number of 
people who live in cities: the accom- 
panying need is for adequate control 
of air pollution, elimination of trans- 
portation bottlenecks, slum clearance, 
and adequate water resources. 

2. The shift in our economy from agri- 
culture and manufacturing to “sery- 
ices”: today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech- 


nology eliminated routine physical 
drudgery. 
3. The continued need for national 


defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel- 
opment for military purposes. But 
increasingly, we must look to new tech- 
nical means for detection and control. 


4. The arising expectations of the peo- 
ples of the newly developing nations: 
here the “haves” of our society must 
provide the industry and the tools for the 
“have-nots” of the new countries if they 
are to share the advantages of mod- 
ern technology. It is now clearly recog- 
nized by all that Western technology is 
capable of furnishing the material 
goods of modern life to the billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric’s future growth 
and contribution. 


Q. Could you give us some examples? 


A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli- 
cable not only to cities, but to individual 
households. We have developed, for 


One of a series... 


Society Has New Needs 


and Wants— 


Pian Your 


Career Accordingly 


DR. HOLLOMON is responsible for General Electric’s centralized, advanced engineering 
activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts 
for four universities, and is a member of the Technical Assistance panel of President 
Kennedy’s Scientific Advisory Commiitee. Long interested in emphasizing new areas of oppor- 
tunity for engineers and scientists, the following highlights some of Dr. Hollomon’s opinions. 


example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter- 
national business by furnishing power 
generating and transportation equip- 
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor- 
ing and retrieving information, or 
handling it in coimputers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per- 
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
“yaper handling” in the — service 
industries. 


Q. If | want to be a part of this new 
activity, how should | plan my career? 


A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying work. Today 
this activity requires not only knowl- 
edge of science and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi- 
ble. This means working at a number 
of different jobs involving different 
science and technology and different 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
—how to be able to meet the changing 
requirements of the times. 


For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo- 
sion of the last several decades meang 
that the tools you will use as an engi- 
neer or as a scientist and the knowledge 
involved will change during your life- 
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 


Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 

A. General Electric is a large diver- 
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad- 


vanced development is and has been | 


traditional. The Company offers incen- 
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I hope you 
will plan to meet our representative 
when he visits the cainpus. 


A recent address by Dr. Hollomon 
entitled ‘‘Engineering’s Great Challenge 
— the 1960's,” will be of interest to 
most Juniors, Seniors, and Graduate 


Students. It’s available by addressing 
your request to: Dr. J. H. Hollomon, 
Section 699-2, General Electric Com- 
pany, Schenectady 5, N.Y. 


GENERAL @@ ELECTRIC 


All applicants will receive consideration for employment 
without regard to race, creed, color, or national origin, 


